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s l¡¾

¸ ǯrƄ¿ ¾¢ ¶´µ»

è¿ P ¡sƱ¡sP¾ Ų Øp Uq b vǱ i´ ǯdÔ ¡lŲ{ n ǯu¡o¾
q¾§x ]

è¿ | g¢P ƹ r ¡¾qgǱ ¾, · ǯrƄ¿ ¾¢P ¡sƱs§¾kÔ q¡¾{O^Ô ¡sn, è¿ | g¢ ¡sƱ¡s-
nÔ x¯¾ Ų Øp Uq b vǱ i´ ǯdÔ ¡lŲ{ n ǯu¡o¾ R¡d R§s¡x ¡nyq£¾ |¡ǐ§gxl
s oǱ]Ôd¡pl ] ¾kl u¥l£ Ô |¯ɘ uo£§u| ǯ¾ _l t£ ¡_ m]  ǯu¡o] µ¼ d p£¿ ¾¢l
|¡ǐ§gxl t¡lǱ ]§¾ ¿  ǰ|¡cxɘ R¡d R§s¡x |h §l Q{£ǎ ǰ| q¾ l RS ¡b SUl
t¡lǱ ]¡¾s¨x ǯx ¿ ¾ {u¯§l ½¶ sc¾¢¯  ǯu¡o¾ u¥l£ Ô |¯ɘ n¢`Ǳ¡np¾ q¾  è¿ | g¢¾
¡yxq£ £̂¾¢l s { ]¾  ǯu¡o¾ u¥l£ Ô¾ q cl è¿ | g¢ ¡sƱ¡snÔ x¯¾ x_§l ǯl[N¾ ƫ-
t ] Oà¢{]x ǯy ]l t ¡_ q§¾ɘ U§ƪ^§v _Ô ǯv µ½¶¸ bpl dŧð|k ]¾  ǯu¡o§¯
µ½¸´ bpl ¡iƄ_­ b¾] ¾¢ s x] ¡snÔ x¯¾ q¾  Ų§¿¡y]  q¾¢à l Uı¢kǱ ǰ| q -
cl ]gp ]§xd¾ q¾  UĂl¾ u oÔ¡u] Rǧ Ǐ l] ¡ið¢ x t ]§¾ɘ µ½¸» bpl
]x] l  ¡sƱ¡snÔ x¯¾ q¾  Ǐ l§] ı¾ ¡ið¢ x t ]§¾ɘ S¯ ¾ u d§l µ½¸¹ bpl
SO§xĩ¾ u §ēƹ ¾ ¡sƱ¡snÔ x¯¾ q¾  u ƹ ¾ Qȋ ǯƹ¡gc¡gɛc, µ½¹¹ bpl ǯq¡¾cl
r¾ b¢ t z l ¡iŵu  Rǧ µ½¹º bpl ǯq¡¾c ¡sƱ¡snÔ x¯¾ q¾  ¡q YSb ¡i ¡ið¢
x t ]§¾ɘ è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¾  'Y§u¡¾g c Ų§rc ¾' {ŧ p QdǱp ]§¾ɘ Q¡l
ǯuo ¿¢ ǯu¡o§¯ ]uǱd¢¿p¾ q l¡p ǯu§x µ½¸¼ bpl ]gp ]§xd¾ _¡kl ¡st _¾
QoÔ q] ¡|b §qɘ l ¾ q cl µ½¸½ bpl è¿ | g¢ ¡sƱ¡snÔ x¯l _¡kl Rǧ q¡¾{O-
^Ô  ¡st _l QoÔ q] ¡|b §q ]uǱd¢¿p R¾Ɠ ]§¾ɘ µ½»½ bpl dp{O^Ô  _§¿zk 
ǯ]š¾ Ų¡lƻ  ]¡¾ {ē x] ¡|b §q ] u ]§¾ɘ µ½¼¹-¼½ bpl S¡ɮƹ¡gUg Qȋ
Yit ē ƹ ¡id Sp c §¯Ū Yĩ ǯg]p'x¡d (Q{u) ¾ {ē  x] qnl ] u ]§¾ɘ
µ½¼¹-½´ bpl Q{u ¾ ¡dÔ] ¡yà] QoÔà s cp¢ q¡¾zn¾ {t q¡l, µ½½·-½¹
bpl Q{u b¾] ¾¾ ¡yà  {Oǃ ¾ R§¯ _¾ QoÔà qnl m §]ɘ S¯ ¾ Uq¡¾ ǯu¡o
µ½º· bp¾ q¾  R§u¡¾] ¾ ǯum§u¡m§]x ǯƹ¡gc¡gɛc¾ {n{Ô, µ½»¼-»½ bpl
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t ¾l¢¯ ¡sď p u| {t ¾ q¡¾{O^Ô  ¡sď p y ^ ¾ {t q¡l, µ½¼µ bpl S¡ĩ¯ p
cb S¡g r¾ Ų§s¡s¡xg¢ Yĩ ǯƹ¡gc¡gɛc¾ Uq-{t q¡l, q c¨x {t q¡l, µ½»½-¼µ
bpl Q{u ¡sď p {¡u¡l¾ {t q¡l qnl m ¡] ¡s¡tŦ ¡nyl s¾a¡k R_s® S ǰm
ǰ_§cɘ ln£q¡¾ sǛ ¾ ƺ¢¯-RŚ¾ ƺ¢¯ qvǱ ¯¾ _§¿zk u¤x] R§x bp¢ {Ǝ np  ]¾ ¾
x_§l Ų ¯ ¹´ ^p _§¿zk -qĶ ¾bp  ]¡¾ ǰm ǰ_§cɘ S¯ ¾ x_§l ǯ]Ss ^§p  ǯnyl
QoÔ q] Rǧ _§¿z] Ǩ§q RuŜk x t ]¡¾¡cxɘ S¯ ¾ ¡tl¾l ] p i ¾ u¡Ħ¯x
¡sƱ¡snÔ x¯, ǯu]u ƹ ¾ ¡sƱ¡snÔ x¯, R§u¡¾]  USǃp¡bp ¡sƱ¡snÔ x¯, g¾§ĥ  ¡s-
Ʊ¡snÔ x¯§g  QpÔluɘ ǯu¡o§¯ sǛ§]S^p ðŞ§¾ {¥¡ƹ¾ tN¾ x b|]¢ ]¡¾ ǰm ǰ_§cɘ
µ½¼¶ bpl 'ƹ'] c¡ƹ] Ų§b§ǻd', µ½¼¸ bpl '¡¾§bĥ ǯi§txq§uĥc Sp s ƛ
]£ §¿¡pO u§ixc', µ½½µ bpl 'ƹ'] b¡ƹ] u§ixc Sp ]£ §¿¡pO ¡m¯¾¢', µ½½¶ bpl
'ǯƹ¡g¡ƹ§]x ǯumic', µ½½¸ bpl 'Y]-n£S, ǯv _-¡s§¯ _P {{¢u _¡kl¾ R¡nq h'Å

¸ ǯrƄ¿ ¾¢ ¶´µ»

¡s¡yƹ q¡¾{O^Ô ¡sn ǯdÔ ¡lŲ{ n ǯu¡o Ų¯ l
u| p_¾ s l¡¾ ǯ{¿  è¿ | g¢, · ǯrƄ¿ ¾¢P ¡s¡yƹ _§¿z] q¡ĩl, RŚP¾ ƺ¢¯

^Ô ¡l{ƎŦ q¡¾{O^Ô ¡sn lm  è¿ | g¢ ¡sƱ¡snÔ x¯¾ Ų§rc¾ Y§u¡¾g c ǯdÔ ¡lŲ-
{ n ǯu¡o¾ R¡d {¡ţ¯  ¹-¸´ sd l è¿ | g¢¾ ¡ncq£¾ | ǐl xl ¡b¡]Õ{ o¢p
Q¿ǎ l q¾§x ]Ų ¡Ŭ |¯ɘ u¥l£ Ô¾ {u¯l ǯu¡o¾ s¯{ R¡cx ½· sc¾ɘ ǯv ¿  µ¼
d p£¿ ¾¢l s ńǱ]Ôd¡pl ǯ¾ _l RÝ Ś ǯu¡o] | ǐl xl t¡lǱ ]§¾ ¿  ǰ|¡cxɘ è-
¿ | g¢¾ ¡yxq£ £̂¾¢¾ _ ţ¢s¡Ǌ qm ¡p¿ {¢ ǯu¡o¾ u¥l£ Ôl Qēx§g l ǯy ]¾ c N q§¾ɘ
RŚP¾ ƹ¢¯ ^Ô ¡l^ƎŦ q¡¾{O^Ô ¡sn_¾ ]¢¾ u¥l£ Ô§¿ ¾ dÔ¾ ǰy¡à] Rǧ _§¿zk 
d_l¾ Qq¤¾k¢¯ à¡l ]§¾ɘ ǯu¡o¾ t l¥ YSǻ ¡q ǯu¡o§¯ _t¢¾ ǯy ] Ų] y ]¡¾
]¯ ǯv u¥l£ Ô¾ {u¯¨x§] u¡o§¯ QoÔ¯p Rǧ ¡x^ -ǯux  QsÔ |l ¾ ¡^¡cxɘ ǯl[N
d§p ¿  u§l, ǯdÔ ¡lŲ{ n ǯu¡o§¯ ¾bp  ]¾  'Stochastic Processes' y¢zǱ]
Y^p _§¿zk  ðŞ Qxq§l ¡pU Yd SŔ ¾§pb§px q ¡Ɔ§]b§p Ų] y ]¡¾§cɘ
ǯu¡o¾ q£Ķ ƫtO]¾ ǯu¡o§¯ ¡ql¥ ¾ {Ǝ]Ǳl ]¯- ''ǯnUl  {n ¯ q® -ƫp §l sÔǊ

2



R¡cxɘ u¥l£ Ô¾ {u¯¨x§] ǯnUl S ¡x^ -ǯux  QsÔ |l ¾ ¡^¡cxɘ" ǯu¡o Q¡l Qu -
¡¯], u¾¡u¯ x Rǧ Ųb ¾ ¡su£^ sÔ¡Ø R¡cx s£¡x q£Ķ ƫtO]¾ ǯu¡o§¯ Ų] y ]§¾ɘ
ǯu¡o¾ u¥l£ Ô¾ s l¡¾ ǯq ¿ ¾ ¡qc§l èku£ë{]§x ǯu¡o¾ s {t¿pl ¡t¾ ]§¾ɘ u¥l£ Ô¾
{u¯l ǯu¡o§¯ qŚ¢{| n£S q£Ķ Rǧ n£dp¢ d¢¯ ¾¢ Rǧ ǯs ¿ ¾¢{| p ¡l-p ¡lp¢,
Rĵ¢¯-Ǖdp R¡n Y¡¾ ǰm v ¯ɘ Q¡stØ ] uǨq ¡dx ¾ ¾ u¡n¯  _ N¿l µ½¶¸ bpl
ǯdÔ ¡lŲ{ n ǯu¡o¾ dŧ ǰ|¡cxɘ RSp¾ Ǐ l] ¡ið¢o ¾¢ ¡sp¡Š bš ǯu¡o Rǧ
Q{u { ¡|lÔ {t ¾ Ų Øp {t q¡l ] ¡x¾ u ǯu¡o¾ ]pÔ  ] nƒ¾¢ ǯu¡o¾ {£-q£Ķ
ǯu¡o§¯ ǃ£ x¢¯  ¡yà  ¡iƄ_­l ð|p ]§¾ɘ ǯu¡o§¯ ]gp ]§xd¾q¾  _¡kl y ǌl
{ŧ p{| Ǐ l] ¡ið¢ x t ]¡¾ n£g  ǯ{ k¾ qn] q S¡cxɘ ¡qcl ]¡x]l  ¡sƱ¡s-
nÔ x¯l ¡sƫń _¡kl y ǌl ǯ{ k¾ qn] ǰx Ǐ l§] ı¾ ¡ið¢ ǰx¡cxɘ µ½¸¼ bpl
è¿ | g¢¾ ]gp ]§xdl ŲsØ  ¡|b §q ]uǱd¢¿p R¾Ɠ ]§¾ɘ µ½º· bpl ǯu¡o§¯
è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡st _¾ Ų oÔ q] ¡|b §q ¡pv£¡Ø ǰx µ½¼¹ bpl
UØ qns¢¾q ¾S Q¿{¾ x¯ɘ ǯu¡o§¯ µ½¹¸ bpl q¡¾{O^Ô  ¡sď pl u p§bƹ ¾
¡sƱ¡snÔ x¯¾ q¾  Ǐ l§] ı¾ ¡ið¢ x t ]¡¾¡cxɘ ¡s¡yƹ _§¿z] q¡ĩl _¾ ]¢§¯
u p§bƹ ¾ ¡sƱ¡snÔ x¯l ¡sƱ¡s^Ô l Ų oÔ q] Yu Yc s gǱ§xg¾ Qo¢pl Rǧ ǯq¡¾c
¡sƱ¡snÔ x¯l Ų^ l _§¿z] R¾ r§gǱ(Fortet)¾ Qo¢pl _§¿zk l ƃl¢ ǰ|¡cxɘ
ǯu¡o§¯ ] p i ¾ u¡ŕx ¡sƱ¡snÔ x¯, g¾§ĥ  ¡sƱ¡snÔ x¯, R§u¡¾] ¾ US]p¡bp
¡sƱ¡snÔ x¯¾ Q¡l¡m QoÔ q] ¡|b §q ] u ]¡¾¡cxɘ ǯl[N t ¾l¢¯ ¡sď p ]O§ðc¾
q¡¾{O^Ô  ¡sď p ¡sz¯¾ {t q¡l Rǧ Q{u ¡sď p {u d¾ {t q¡l q§n  QxO]¥ l
]¡¾¡cxɘ µ½»½ bpl è¿ | g¢ ¡sƱ¡snÔ x¯ Rǧ µ½¼» bpl ¡iƄ_­ ¡sƱ¡snÔ x¯l
Uq b vǱ qns¢l ǯv _n p ]¡¾s¨x ǯl[N] RuŜp d§p ¿  ǰ|¡cx v¡n[ ǯu¡o§¯ ¡p-
d¾ ď p { op ¾ s §s YS RuŜk ŲlÔ ^Ô p ]¡¾¡cxɘ ǯu¡o§¯ ¡s¡tŦ _§¿zk -qĶ¾
Uq¡¾ q Nb^p¨] u¤xÔ¿ p ðŞ ¾bp  ]¡¾¡cxɘ ¡s¡yƹ q¡¾{O^Ô ¡sn_¾ ]¢¾ u¥l£ Ôl
u£^ÔuŜ¢ {sǱ pŠ ǯ{ §k ¿ §x ǯy ] Ų] y ]¡¾ ǯy ]{ŚŬ q¡¾¯ xs_Ǳ¨x {u§snp 
ď qp ]§¾ɘ

3



¸ ǯrƄ¿ ¾¢ ¶´µ»

è¿ | g¢ ¡sƱ¡snÔ x¯¾ 'Ų§rc¾ Y§u¡¾g c'
¡sƱs§¾kÔ q¡¾{O^Ô ¡sn-_¡klď ǯdÔ ¡lŲ{ n ǯu¡o¾

¡s§¯ _
Ų¡l¡np u| p_¾ ǯ{¿ , è¿ | g¢, · ǯrƄ¿ ¾¢P ¡sƱs§¾kÔ _§¿z] q¡ĩl, q¡¾{O-

^Ô ¡sn, _¡klď è¿ | g¢¾ ¡yxq£ £̂¾¢ ¡ps {¢ ǯdÔ ¡lŲ{ n ǯu¡o¾ R¡d ¡s¯¡x ¹.¸¹
sd l ǯn| ¿{ p `§gɘ ǯl[N è¿ | g¢¾ ¡ncq£¾ | ǐl xl ¡b¡]Õ{ o¢p R¡cxɘ u¥-
l£ Ô¾ {u¯l ǯl[N¾ s¯{ ½¶ sc¾ R¡cxɘ ǯl[N¾ t l¥ Ų§u n bš ǯu¡o¯ d§p ¿ u§l
Ʊ {-ŲƱ {d¡pl ǯ¾ _l RÝ Ś ǯ| ¿ l µ¼ d p£¿ ¾¢l ǯl[N] è¿ | g¢¾ ¡ncq£¾
| ǐl xl t¡lǱ ]§¾ ¿  ǰ|¡cxɘ Ʊ {-ŲƱ {d¡pl ǯ¾ _¾ Uq¡¾ uo£§u| R¡n ǯ¾ _l
RÝ Ś ǯu¡o¾ ǯv ¿  µ ǯrƄ¿ ¾¢¾ q¾  Ǖ ǎÔ¾ Q¡o] Q¿p¡l ǰ|¡cxɘ µ½¶¸ bpl
] uǨq ¡dx ¾ ¾ u¡n¯ l dŧð|p ]¾  ǯdÔ ¡lŲ{ n ǯu¡o§¯ µ½¸¼ bpl è¿ | g¢¾
]gp ]§xdl ŲsØ  ¡|b §q b ]¡¾l ǯv _n p ]¡¾¡cxɘ S¯ ¾ ¡qbl ǯl[N è¿ | g¢
¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  Rǧ _¡kl ¡st _¾ ŲsØ  ¡|b §q ǯv _n p ]§¾ɘ è¿ | g¢
¡sƱ¡snÔ x¯¢ q¾  ǰy¡à] c£g¢ ǰx SO§xĩ¾ u p§bƹ ¾ ¡sƱ¡snÔ x¯l ǯl[N _§¿zk l
ƃl¢ |¯ɘ µ½¹¸ bpl ¡sƱ¡snÔ x¯^p¾ q¾  q¡¾{O^Ô  ¡sď pl Ǐ l§] ı¾ ¡ið¢
x t ]¾  ǯu¡o§¯ QoÔ q] s gǱ§xg¾ ǰ{§l v£g¢¯ t §¿ Ųmu _§¿zk qĶ^p Ų] y
]§¾ɘ ¡pd¾ Ų¡lt ¾ sxl r¾ b¢ b¾] ¾¾ ǰy¡à] s¥¡ı x t ]¡¾ ǯl[N ǯq¡¾c
¡sƱ¡snÔ x¯l QoÔ q] R¾ r§gǱg¾ Q¡opl _§¿zk  R¾Ɠ ]§¾ɘ U§ƪ^p¢¯ ǯv
q¡¾{O^Ô ¡sn_¾ ]¢§¯ ǯl[N¾ Ųmu _§¿zp  ðŞ r¾ b¢ t z l ¡x¡^§cɘ µ½¹º bpl
ǯl[N] ǯq¡¾c ¡sƱ¡snÔ x§¯ {ŧ p¢¯ ¡i Yc ¡b ¡ið Ųn p ]§¾ɘ µ½¹º bpl è¿ | g¢
¡sƱ¡snÔ x¯¨x £̀¡¾ R¡| q¡¾{O^Ô  ¡st _¾ Ų oÔ q] ¡|b §q ] ul ǯv _ ¡n§¯ɘS¯ ¾
¡qbl µ½º» bpl ] p i ¾ u¡Ħx ¡sƱ¡snÔ x¯§l  Q¡m¡l QoÔ q] ¡|b §q n£sc¾
] vǱ¡psǱ | ]§¾ɘ ln£q¡¾ ] p i ¾ ǯu] u ƹ ¾ g§¾§ĥ  ¡sƱ¡snÔ x¯§l , R§u¡¾] ¾
USb]p¡cp ¡sƱ¡snÔ x¯§l  ǯl[N QoÔ qp ]¡¾¡cxɘ µ½»½ bpl t ¾¡l¯ ¡sď p
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]O§ðc¾ q¡¾{O^Ô  ¡sď p ¡sz¯¾ {t q¡l¾ ¡|b §q ] vǱ ¡psǱ | ]¾  ǯu¡o Q{u ¡s-
ď p {u d§¾  {t q¡l¾ R{p QxO]¥ l ]¡¾¡cxɘ ¡s¡tŦ _§¿zk qĶ¾ Uq¡¾ ǯl[N
¡sƱu p¾ q Nb^p¨] ðŞ ¾bp  ]¡¾ ǰm ǰ_§cɘ ǯl[N¾ ¾¡bl ƺ] ¡ƹ] Ų§c¡cc p u¾
ðŞ^p slǱu p ¡sƱ¾ sǛ R_y ¾¢¾ ¡sƱ¡snÔ x¯l Ǐ l§] ı¾ Rǧ _§¿zk ¾ q hÔ-
Ýu ¡|b §q sÔ¿ǜl ǰ| R¡|§cɘ U§ƪ^§v _Ô ǯv YS ðŞ^p¾ bl£ mǱ {Oǃ¾p xĩp¾
Y¡g Ų¡l¡ƻl Ų] y§p Ų] y ]¡¾ U¡x¯ S§c Rǧ YS {Oǃ¾k¾ Y^p ðŞ ] ¡x
ǯl[N¾ | ll q¡¾§cɘǯl[N¾ ¾¡bl Rp ǯ]S^pu p ðŞ ǰ|§c ¡¾§bĥ ǯi§txq§uĥc
Sp ]£ ¡¯O u§ixc, ǯƹ¡gc¡g§]x ǯumi R¡nɘ ǯl[N Y]-n£S ǯv _-¡s§¯ _ p u¾ ðŞ
Y^§p  ¾bp  ]¡¾ ǰm ǰ_§cɘ R§u¡¾] ¾ ug¾'x  ]qǱ'ǯ¾bp¾ q¾ uyǱn l  ¡|b §q[
] vǱ¡psǱ | ]¾  ǯu¡o§¯ ǯx ]§{¿  R§¯ _,¡sƱ¡snÔ x¯ Qp£n p R§¯ _ R¡n¾ {ŧ -
p¢¯ qn§l  Q¡o¡ƻl R¡cxɘ µ½»½ bpl è¿ | g¢ ¡sƱ¡snÔ x¯ Rǧ µ½¼» bpl
¡iƄ_­ ¡sƱ¡snÔ x¯ Uq b vǱ qns¢l ǯv _n p¾ s §s ǯl[N] Qp£§¾ o dp S¡cx
v¡n[ _§¿z],q¡ĩl_¾ ]¢§¯ YS Qp£§¾ o ŲlÔ ^Ô p ]¡¾¡cxɘè¿ | g¢ ¡sƱ¡snÔ x¯
{ŧ p¢¯ Ų§rc¾ Y§u¡¾g c ǯdÔ ¡lŲ{ n ǯu¡o] ǯl[N¾ _§¿zp  ]uǱ¾ s §s ¡iƄ_­
¡sƱ¡snÔ x¯, RS RS ¡g è¿ | g¢,ǯldq£¾ ǯ]š¢¯ ¡sƱ¡snÔ x§¯[ ¡i Yc ¡b ¡i-
ð¢ Ųn p ]¡¾¡cxɘ u¥l£ ¾ {u¯l ǯl[N qĴ¢ Ų¢¡l ǯu¡o, q£Ķ n¢q O]¾ ǯu¡o Rǧ
ƫt O]¾ ǯu¡o, ]pÔ  y]£ Śx  ǯb¬o£¾¢ Rǧ Qx] pŠ ǯi] §] o¡¾ ¡l¡pdp t l¥
|¡¾Ų{ n ǯu¡o, Ų§u n bš ǯu¡o, i ´ ¾u  ǯu¡o, Rĵ¢¯-Ǖdp] S|{O{ ¾l Y¡¾
ǰm v ¯ɘ ] S¨x ¡s¯¡x p¿ð| ư y pl ǯl[N¾ ǯyz]¥ lÔ {ƎŦ ]¾  |'sɘ RŚP¾ ƺ¢¯
^Ô ¡l{ƎŦ _¡klď lm  q¡¾{O^Ô ¡sn ǯdÔ ¡lŲ{ n ǯu¡o¾ u¥l£ Ôl u£^ÔuŜ¢ {sǱ pŠ
ǯ{ §k ¿ §x _¡t¾ ǯy ] Ų] y ]¡¾§cɘ Y] ǯy ]s lǱ l u£^ÔuŜ¢_¾ ]¢§¯ ]¯ ǯv
¡yà ¡sn_¾ ]¢§¯ d¢¿p ] xl _¡kl Rǧ q¡¾{O^Ô  ¡sď p¾ ǯàĶl ¡v Q¿n p
R_s® S _'x ǯ{¯  {n ¯ ǖ¾k¢¯ ǰ| ¾'sɘ ¡yà ¡sn _¾ ]¢¾ ¡s§n| Rĵ ¾ ¡b¾y -
¡Ś¾ s §s t_¿ p¾ [b¾l ] up  ]¾ ¾ x_§l ǯy ]{ŚŬ q¡¾¯ xs_¨x {u§snp 
ď qp ]§¾ɘ
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¸ ǯrƄ¿ ¾¢ ¶´µ»

RŚdǱ ¡l] ^Ô ¡l{ƎŦ q¡¾{O^Ô ¡sn i´ ǯdÔ ¡lŲ{ n
ǯu¡o¾ ¡s§¯ _ ÅÅ

q¥¡m¿¢¾ Ų ¯ {]§x  ¡s^Ô l ¡sƱ¡snÔ x¯l R¡d[
q hÔq£¡m ¡|b §q b¡x R§c i´ ǯu¡o¾ ðŞ

ƹ r ¡¾q'gǱ ¾, · ǯrƄ¿ ¾¢P RŚdǱ ¡l] ^Ô ¡l{ƎŦ q¡¾{O^Ô  ¡sď p¾ QoÔ q]
ǯdÔ ¡lŲ{ n ǯu¡o Rǧ p Sɘ ƫ]£ ¾s §¾ ¡s¯¡x · sd l s oǱ]Ôd¡pl ] ¾kl u| p-
_¾¢¾ ¡ncq£¾ | ǐl xl ½· sc¾ s¯{l u¥l£ Ô |¯ è¿ | g¢ ¡sƱ¡snÔ x¯¾ Q¿{¾Ų Ŭ
QoÔ q]dp¾ɘ µ½¼¹ bpl è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡st _¾ u£¾Ɓ¢ QoÔ q-
]Ǩ§q Q¿{¾ð|k ]¾  QoÔ q] ǯu¡o¾ u¥l£ Ô¾ s l¡¾§¯ ¾ dÔ¾ ǰy¡à] Rǧ ǯs¬¡ń]
u|x] ǯy ]Ǌƀ ]¡¾ ¡l¡x§cɘ µ½¶¸ bpl ] uǨq ¡dx ¾ ¾ u¡n¯ ¾ Ų¡{ń q¡¾-
¯ xl dŧð|k ]¾  Ų¯ l ǯu¡o§¯ ]x] l l q¡¾{O^Ô  ¡sď p¾ Ǐ l§] ı¾ ¡ið¢
ð|k ]¡¾ µ½¸½ bpl è¿ | g¢ ¡sƱ¡snÔ x¯¾ _¡kl Rǧ q¡¾{O^Ô  ¡sď p ¡st _¾
¡yà]Ǩ§q ǯv _n p ]§¾ɘ µ½¹º bpl ǯl[N ǯq¡¾c ¡sƱ¡snÔ x¯¾ q¾  ¡q YSc
¡i ¡ið¢ ð|k ]¡¾ Q{u¨x Ut¡l R§| Rǧ è¿ | g¢ ¡sƱ¡snÔ x¯l ¾¢}i ¾ ¡|b §q
ǯv _n p ]§¾ɘ µ½¹½ bpl ǯl[N q¡¾{O^Ô  ¡st _¾ u£¾Ɓ¢ ǯ| ¿ ¾ Uq¡¾ ] p i ¾
up§Ĝx ¡sƱ¡snÔ x¯¾ ¡t¡d¡gO Ų§rc¾ |¯ɘ µ½»¶ bpl ǯl[N è¿ | g¢ ¡sƱ¡snÔ x¯
ǯr] Ɵ¢ Q¿ c §¯Ū¾ i¢p |¯ɘ µ½»½ bpl ǯl[N] SU ¡d ¡b§¯ Ÿ Ūl ¡t¡d¡gO
ǯrx' ¡|b §q ¡pv£¡Ø ¡n§¯ɘ ǯl[N¾ ¡s^Ô l Stochastic Processes¾ ^b¾ ^§p
q¡¾{O^Ô  ¡sď p¾ RŚdǱ ¡l] ǯàĶl ǯd ] ¾¡k ǯl x S p|¯ ǯ{S^p ¡sƱ¾ sǛ
R_y ¾¢¾ ¡sƱ¡snÔ x¯¾ q hÔq£¡m ǰ| R¡|§cɘ µ½¼¹ bpl è¿ | g¢ ¡sƱ¡snÔ x¯¾
q¾  Q¿{¾ð|k ]¾ ¾ ¡qcl ǯl[N R§u¡¾] ¾ USc]p¡cp ¡sƱ¡snÔ x¯¾ ¡t¡d¡gO
Ų§rc¾ ¡|b §q ǯv _n p ]§¾ɘl ¾ ¡qcl ǯl[N ¡sƱ¾ ¡s¡tŦ ¡sƱ¡snÔ x¯¨x Ru¡Ŝl
ǯ| ¿ ¾ Uq¡¾ q¡¾{O^Ô  ¡sď p¾ sǛ RŚdǱ ¡l] {¡ŧxpl ǯv _n p ]§¾ɘ µ½¼»
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bpl è¿ | g¢ ¡s¡ƱnÔ x§¯ Ų§rc¾ Y¡u¡¾g c {ŧ §p§¾ {ŧ ¡pl ]¾  ǯu¡o ¡]c£¡np¾
s §s è¿ | g¢ ¡sƱ¡snÔ x¯¾ Uq b vǱ[ R¡cxɘ Ų¯ l u£^Ô uŜ¢ |§lƱ¾ yS]¢¯ ¾
¡ōl¢¯ ] vǱ] xl ǰy¡à] {Oǃ ¾¾ s §s Q{u b¾] §¾ _hp ]¾  R§¯ _¾ QoÔà
R¡cx ¡s¡yƹ ¡yà ¡sndpɘYS R§¯ _¾ ǰy¡à] {Oǃ ¾ Ų¡l§snp^p Q{uS p|¯
ǯny¾ Rp ¾ dÔ§l  ð|k§v _Ô ǯ| ¿ §g  U§ƪ^p¢¯ɘ QoÔ q] ǯu¡o¾ u¥l£ Ô Q{u¾
ǰy¡à] d_l¾ Qq¤¾k¢¯ à¡l s£¡x ¡b¡Ǟl ǰ|§cɘ

µ´ ǯrƄ¿ ¾¢ ¶´µ»

Ydp Q{u¢¯  ¡sƱ p _¡¾]
ǯl¡l¯  ǯl[N¾ s¯{ R¡cx u Ķ ¶µ sc¾ɘ ]x] l  ¡sƱ¡snÔ x¯¾ q¾  Ydp

Q{u¾ c ĶS ǯ{ k¾ qn]{| Uı¢kǱ ǰ|¡cx Ǐ l§] ı¾ q¾¢à lɘ l ¾ q cl ǯl[N
Ut¡l ǯb ¿  p ¡cxɘ ¶¸ sc¾ s¯{§l ǯl[N ]gp u| ¡snÔ x¯l QoÔ q] ¡|b §q
¡pv£¡Ø x t ]¡¾¡cxɘ ǯ{¯ S R¡cx R¾Ɠ¡kɘ ǯn§y Ǖ o¢pl  x t ]¾ ¾ ¡h] q c§lS
R¾Ɠ ǰ|¡cx ǯl[N¾ QoÔ qp ɘ l ¾ q cl Ýu ũ§¯ ǯl[N Rè¿ S ǰ_¡cxɘ _§¿zk 
Rǧ _¡kl-q¡¾{O^Ô ] _§¿zk ¾ ¡sz¯ ¡|b §q ǰx ǯl[N {uð ¡sƱ§¾ q¡¾{O^Ô ¡sn-
_¡klď{]x¾ n¥¡ƹ R]zǱk ]¡¾¡cxɘ R§u¡¾]  v£Ø¾ ƺ, ] p i  Ųt¤ ¡l ǯny¾
R_y ¾¢¾ ¡sƱ¡snÔ x¯¾ _§¿z]{]x¾ n¥¡ƹl ǯl[N ǰ| q¡¾¡cx Y]], QppÔɘ ǯ{S
sÔ¡Ødp R¡d YS^p Q{ul p Sɘ ¡]ś ¡sƱ¾ _¡klď Rǧ q¡¾{O^Ô ¡sn{]x¾
u dl ǯl[N Y¡l¯ [ QoÔ¯p Rǧ _§¿zk ¾ {ux ǰ| q¡¾§cɘ ǯl[N¾ _§¿zk ¾
RNl o¡¾§¯ Y¡l¯ [ sǛ _§¿z§] _§¿zk  ]uǱ R_s® S ¡p§cɘ ǯl[N è¿ | g¢
¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡sď p ¡st _¾ Y] x¾ QoÔ q] ǯdÔ ¡l Ų{ n ǯu¡oɘ µ½¹¶
bp¾ q¾  SO§xĩ¾ u p§bƹ ¾ ¡sƱ¡snÔ x¯l ¡sƱ¡s^Ô l Ų oÔ q] Yu Yc s gǱ§xg¾
Qo¢pl q¡¾{O^Ô  ¡sz¯l _§¿zk  ]§¾ɘ l ¾¡qc§¾ q¾ S ¡s¡tŦ RŚP¾ ƺ¢¯ _§¿zk 
qĶl Ų] y q ¯ ǯl[N¾ _§¿zk  ]uǱɘ Rbx§l è¿ | g¢ ¡sƱ¡snÔ x¯l QoÔ qp 
]¡¾[ ǯv Ydp Q{u¾ QoÔ q§] ¡pd¾ _§¿zk  ]uǱ] {uð ¡sƱ¨x ¡sx S ¡ns q ¡¾,
l ¾ UÕ]¥ ƹ ¡pnyǱp |'x Ų¯ l ǯdÔ ¡l Ų{ n ǯu¡oɘ è¿ | g¢ ¡sƱ¡snÔ x¯l QoÔ qp 
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]¡¾ m]  {u¯§l ǯl[N ] p i  u¡ŕx ¡sƱ¡snÔ x¯, g§¾§Ŕ  ¡sƱ¡snÔ x¯,R§u¡¾] ¾
US]¡bp ¡sƱ¡sn x¯ R¡nl Q¡l¡m QoÔ q]Ǩ§q QoÔ qp  ]§¾ɘ Rp| §l, ǯny¾
¡tl¾§¾ ¡iƄ_­, ¡nƪ¢, bĩ¢_­, ]x] l , èd¾ g, q gp , ]£ ǧ§àĶ, q£§p, u Ŋ c,
UÕ]x, [bu ¡p¯ , ¡l§¾ q¡ę R¡n ¡s¡tŦ ¡sƱ¡snÔ x¯ Ų ¯ Rg S§]S^p RSR¡g§l
ǯl[N Q¡l¡m QoÔ q]Ǩ§q ǯ{¿  R_s® ¯ɘ S¯ ¾ u d§l ¡s¡tŦ _§¿zk  qĶl ǯl[N¾
_§¿zk ouǱ¢ ǯx^ ¾ Ų] y ǯ| ¿ ¾ Uq¡¾[ q Nb^p u¤xÔ¿ p ðŞ ǯl[N ¡x¡^ U¡x¯ ¯ɘ
Rbx§l, ]u yžl ]'s¨x _'ǯx[ d¢¿l¨] ¡sy x v ¾ ]uǱ¾ ¡d, ǯ{S u p£|d§pS
ǯdÔ ¡l Ų{ n ǯu¡oɘ ¡]ś Rbx§l, _§¿z]-QoÔ q] ǯ| ¿ ¾ Uq¡¾[ ǯl[N¾ d¢¿p¾
¡v§] §p  ¡sqvǱ¯§] | N¡|u£§^ ð|k ]¡¾s q¾  àul ¾ Q¡o] ¾¢ R¡cxɘ ] ¾k, ·¶
sc¾ s¯{§l ǯl[N uo£§u| ǯ¾ _l RÝ Ś ǰ|[ t ¡a q¾  p ¡cxɘ d¢¿p¾ ]¡hp
{ op ¾ u §d¡n d¢¿p] R_s® S ¡p ǯl[N uo£§u| ǯ¾ _§]  d¯ ]¡¾¡cxɘ ] ¾k, ·¶
sc¾ s¯{§l uo£§u| ǯ¾ _l RÝ Ś ǰ|[ ǯl[N Ydp v£¿]¾ n§¾S Q{¢u ]uǱǐ¥| 
ǰx ½· sc¾ s¯{ qvǱŚ bx S ¡p¡cx {£Š¾ d¢¿pɘ Y¯ S Rbx§l d¢¿p¾ ]¡hp
ŲlÔ ǟ p Y§] g §]  ǯ|x ¾§a Rè¿ S ¡p¯ ¾ { |{ Rǧ u¤xuŜɘ Y§p ǯx ]¾
d¢¿p bvǱ ¾ q¾  QŚl YS t ¡a pq¾ ¾ ¡sz¯§g §]  v¡n ð|k ]¾  v ¯, ǯl§p|'ǯx
{ o ¾k u p£|¾ d¢¿p§]  Q{ o ¾k ]¡¾ ǯl x ¾ { |{ Rǧ ǯŲ¾k  n£Sg S x's
q ¡¾ɘ
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News

4 February 2017

World famous statistician Prof JP Medhi
passes away

Staff reporter, GUWAHATI, Feb 3: Internationally acclaimed
statistician Prof Jyoti Prasad Medhi, who is regarded to be one
of the modern statisticians of the world, died at a city hospital
around 5.45 pm today due to old-age ailments. He was 93.
He had presided over the statistics section of the 1979 session
of the Indian Science Congress and was elected president of
the Assam Science Society in 1981.

Medhi has authored five famous books and his Stochastic
Processes (John Viley & Sons, New York, 1982) is accepted as
a text book by almost all the universities of the world. His
other books include -- Recent Developments in Bulk Queueing
Models (Wily Eastern Ltd New Delhi, 1984); Stochastic Models
in Queueing Theory (Academic Press, San Diego, USA, 1991,
revised 2003); Statistical Methods (Wiley Eastern Ltd, New
Delhi, 1992), etc.

Born in 1924, Prof Medhi obtained his M Sc degree in
pure mathematics from Calcutta University and won two
gold medals for his best performance among the candidates
appearing in the M Sc final examination that year.

He joined the Cotton College in 1948 as a teacher and
then joined the Gauhati University as a teacher in 1949 in
its mathematics and statistics department. In 1952, he went

9



to Manchester University, UK for higher studies and obtained
an M Sc degree in statistics from that university in 1954.

In 1956, Paris University conferred the D Sc degree on him
and that year he returned to GU, which promoted him to the
post of reader the same year. In 1985, he retired as a professor.

Between 1967 and 1969, Prof Medhi served the Montreal
University, Canada as a visiting professor. During that period,
he served the Toronto University in Canada and Wilkinson
University in the US, as a visiting professor.

Prof Medhi served Dibrugarh, Delhi, Chandigarh, Calcutta,
Gujarat, Patna, Kurukshetra, Pune, Madras, Utkal, Osmania,
Tirupati, Ambalay universities and IIT Kanpur, IIT Madras,
IIT Bombay, IIM Kolkata, IIT Guwahati, Sardar Vallabhbhai
Bidyapeeth etc., as invited professor.

The State government engaged him in preparing a number
of reports on various issues concerning developmental activities.
He served as member of various commissions like the UPSC,
University Grants Commission etc.

He leaves behind his wife, two sons, including Prof
Dipankar Medhi of Missouri University, two daughters and
a host of relatives. His last rites will be performed at the
Navagraha cremation ground here at 3 pm tomorrow.
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4 February 2017

Dr Jyoti Prasad Medhi breathes his last
BY OUR STAFF REPORTER GUWAHATI, Feb 3: World

renowned statistician, Professor Emeritus and former Head
of Department of Statistics of Gauhati University, Dr Jyoti
Prasad Medhi passed away at a private nursing home in the
city on Friday evening. He was 92. He had been admitted
on January 18 after developing chest complications. Born
in 1924 at Ramdia in the then Kamrup district, JP Medhi
graduated with Honours in Mathematics from Cotton College
securing gold medals, then moving onto Calcutta University
from where he took his masters degree in Pure Mathematics
by topping with record marks. He joined Cotton College
in 1948 as Lecturer of Mathematics, but soon left to join
the Mathematics and Statistics faculty in newly-established
Gauhati University. He then took his MS degree in Statistics
from Manchester University, following it up with D.Sc degree
from Paris University. Professor Medhi retired from the
Department of Statistics, gauhati University in 1985. Two
years later, he was conferred 'Professor Emeritus' status by
Gauhati University; he was also honored with D.Sc degree by
Dibrugarh University, IIT Guwahati and Tezpur University.
He authored several textbooks which are taught as part
of curriculum in several leading varsities and educational
institutes around the world. His research papers are amongst

11



the most cited in the field. He also submitted in-depth reports
on education, scientific manpower and other academic issues
to the Assam government at various times, and was associated
with the UPSC, UGC and other prestigious bodies and panels.
Professor Medhi leaves behind two sons, two daughters and
a host of relatives. His last rites will be performed at 3
pm on Saturday at Nabagraha crematorium, family members
informed.
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International Contributors

Professor Jyotiprasad Medhi
ËErol Gelenbe

It is with great sadness, but also with deep gratitude, that I
recall the memory of my friend Professor Jyotiprasad MEDHI
whom we have recently lost from our midst. As I learned of
the sad news from his esteemed son Professor Deep MEDHI, I
was just referring - once again - to my friend Jyotiprasad's books
as I was writing a paper. My gratitude comes for his great
contributions over a long and great career that lasted till these
last few days when he passed away. Mathematics, like language,
is among the very essential human undertakings. It is used by us
all from early childhood to death. Mathematics as Language has
deep philosophical and fundamental roots, yet both are practiced
empirically with a continuum between theory and practice.

When Professor Jyotiprasad MEDHI was beginning his career,
Probability Theory, the branch of Mathematics in which he was
an internationally recognized Master, was still viewed by many
as being part of Physics because of its links with Measurement
and Estimation, and because of the extensive use of Statistics
within Physics. Indeed, Professor MEDHI's PhD advisor, the
French pioneer of Probability Theory, Professor Robert FORTET,
collaborated with the Physicist Andre BLANC-LAPIERRE in their
celebrated treatise on Random Processes and Noise. Jyotiprasad
MEDHI was among those who built Probability Theory into a
branch of Mathematics, without ever forgetting the importance
of its applications to other branches of science, as well as to
industry and commerce, and indeed to our daily lives.
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But my deep gratitude also comes for Jyotiprasad's constant
kindness and friendship to me as a junior person at the
time of our encounter in France, which went on with regular
correspondence until the recent past. His two books from the
1990's and the 2000's are a lasting contribution to the scientific
literature, equal or better in quality to any other that I know
in similar areas, and with a wide international impact. Beyond
his books, his PhD students and other students, with careers
that go beyond India and reach into the United Kingdom,
demonstrate the influence that he has and which will continue
into the foreseeable future. For all these reasons, and for his
human generosity, I share the loss with his family. But am very
proud and deeply grateful to have known Professor Jyotiprasad
MEDHI, and to have counted him as a senior friend.

His legacy continues through his esteemed family, through his
scientific contributions and works, and through us all who have
benefited from his knowledge, wisdom and kindness.

ÌÌ
Erol Gelenbe is Professor in the Dennis Gabor Chair at Imperial

College, London. He is a Fellow of Institute for Electrical
and Electronics Engineers (IEEE), Fellow of Association for
Computing Machinery (ACM), Fellow of the Royal Academy
of Sciences, Arts and Letters of Belgium, Fellow of the Science
Academies of Hungary, Poland and Turkey, Fellow of the National
Academy of Technologies of France, and is a Member of Academia
Europaea.
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J Medhi
ËMyron Hlynka

I first "met" Medhi in the 1980's when I encountered a tattered
copy of the first edition of his book "Stochastic Processes" in a
used bookstore in Toronto. I was surprised by the quality and
level of the presentation and somewhat embarrassed by the fact
that I had never heard of the book. For years, it became my
constant companion in my office.

When I later created my Queueing web page in the 1990's,
which included a list of titles of queueing books, I discovered
that Medhi had written a small book focused on Bulk Queueing
Models, and a larger more encompassing book titled Stochastic
Models in Queueing Theory. Both books now sit proudly in my
library.

I remember Medhi asking me via e-mail for some of my
research papers, and I sent him one that involved the Fibonacci
numbers and Markov chains. Even though he was in his late
80's at the time, his mind was still amazingly sharp and he
quickly discovered some new elegant probability results with
the Fibonacci numbers, which he published. I observed how
clever his method was, and I could feel his love for mathematics
and his ability to present it so beautifully. His generosity with
his help and kind words impressed me deeply.

When the third edition of his book Stochastic Processes was
published, I had the opportunity to review it for Technometrics,
and at the time I referred to the book as a "masterpiece." I still
feel that way and I am proud to pay tribute to a great queueing
theorist and a great person.
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ÌÌ
Myron Hlynka is Professor in the Department of Mathematics

& Statistics, University of Windsor, Canada. His queueing news
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Professor Medhi
ËKrishna B. Athreya

Professor Jyotiprasad Medhi was a distinguished professor of
probability theory and mathematical statistics at the University of
Guwahati, in Assam, India. He was instrumental in making that
department well recognized throughout India and many parts of
the world. Professor Medhi chose to stay in his home state of
Assam for almost all of his academic career and was responsible
for the development and flourishing of probability theory and
mathematical statistics in all of northeast India.

I have had the good fortune to know Professor Medhi
personally and professionally over many decades. When I
returned to India after my stay at the University of Wisconsin-
Madison right after my PhD, Professor Medhi was the first to
invite me to Gauhati to give some lectures as a National Lecturer.
This was in early seventies. Both he and his wife have always
been most hospitable to me and made me feel like one of their
family. I will personally miss him very much.

To Assam, India and the world the contributions of Professor
Medhi were very significant. He will be greatly missed.

ÌÌ
Krishna B. Athreya is a distinguished professor emeritus of

Mathematics and Statistics at the Iowa State University, USA.
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An Appreciation and A Tribute to
Professor Medhi

ËTata Subba Rao

I am writing this small note in appreciation of Prof J.P.Medhi.
Only 3 weeks ago, I received an email from him that he and Mrs
Medhi are OK. Given their ages, he said they cannot complain
of their health. This single word summarises his whole attitude
to his life and the way he took everything, say, joy, pain and
suffering in his stride. If I have to say briefly about him, I
can wholeheartedly say that he was very kind, understanding,
sympathetic, and generous.

Let me give a brief count of my first encounter with him which
I can never forget. It was in the year 1962 when I was doing an
M.Sc. degree (final year) at Karnataka University, Dharwar. I was
interested in doing research leading to a Ph.D. in Statistics. I was
not aware of many qualified supervisors, and I asked for advice
of one of the lecturers in Economics Department who worked
at Gauhati University in Prof Medhi's department. Immediately,
he said that I should write to Prof Medhi and request him to
take me as his Ph D student. He said Prof Medhi is kind and
sympathetic to young students. I was only 19 years old and
very immature. I think it was May/June 1962 that I wrote him
a long letter requesting him to take me as his Ph.D. student
and support my application for a UGC scholarship (200 Indian
Rupees per month for 3 years) just announced by the Ministry
of Education, Govt of India. That was the first time that UGC
recognised Statistics as a Science subject. Within 3 weeks of
posting of my letter, I received a reply from him informing me
that he will be happy to supervise and support my application

17



for a Ph.D. grant. He suggested that he would like to supervise
in the area of Time Series, and he believes that this area is of great
interest and useful in future. I must now state that his vision,
in fact, was correct and am still working in this great area even
after 50 years. I am very grateful to him for introducing me to
this area and as a result of this, I have met many distinguished
scientists from all over the world. Fortunately, I was invited by
many universities/institutions from abroad and still I am getting
invitations to visit many universities in Europe, India, Japan etc.
I owe a great debt to Prof Medhi for suggesting this topic, which
resulted in these invitations and successes.

A friend of mine informed me in August 1962 that I was
one of the scholars selected for the UGC scholarship along with
two more from other universities. He found an announcement
from the Ministry in various local and National newspapers. He
sent me paper cuttings where the name of the candidate, along
with the name of the university, and the name of the supervisor
appeared. I was overjoyed and asked my father what I should do.
He advised me to go and see Prof Medhi as soon as possible.
Even though my father was seriously ill, his advice was clear
and straight and not to miss an opportunity. My father passed
away in January 1963. I did not receive any letter from the
UGC, neither from the Gauhati University. Even without these,
I decided to proceed to Gauhati in Aug/Sept 1962 ( Gauhati is
a far away place from Andhra, that too for a 19 yr old boy)
after exhaustive consultations with my father and brothers. The
train journey from Kakinada (Andhra) to Guwahati I can never
forget. It was a very long, arduous, very tiring journey. And I
remember I changed 3 trains and it took almost 40 hrs. I doubt
whether I can survive such a long train journey now. I am sure
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things are different now.
I realised as soon as I reached Gauhati, I have to cross the

Brahmaputra river at a small railway station by the name Pandu
by boat (enormous size) as the Railway Bridge was still under
construction. I think the Bridge was opened for train services
and for people in late November or October (I am not certain of
the date of openings). When I saw the huge boat with people
carrying their household possessions including domestic animas,
goats, cows, elephants etc, and saw people who looked somewhat
different (then I never met people from North East). I felt that I
made a wrong decision and I should have stayed back in Andhra.
Since I cannot return back immediately as I was tired, I decided
to go and stay one night at a hotel and go next day to see Prof
Medhi. If things do not get better, return to Andhra-that was
my thought. It did not occur to me that he may not be in town
as I did not inform him. I was carried away with somewhat
adventurous spirit and enthusiasm to do research. On one hand,
I was frightened of the new environment and on the other hand,
the spirit of adventure and my interest in research and to work
with Prof Medhi overtook and I decided that it was not wise to
return to Andhra.

Next day, I hired a Rickshaw (not auto) and requested the
rickshaw person to take me to the university. Fortunately, when
I went to the Mathematics Department (Statistics was a part of
the Mathematics department at that time), I was told that he was
in his office, which has got swinging doors. I went inside stood
there in front of him and declared myself to be his new Ph.D.
student. He told me that he does not have any Ph.D. students
and did not agree to take any one. I felt like an unwanted child.
Then I have reminded him about his letter of support of UGC
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application. He remembered and told me that neither he nor the
university received any official letter from UGC and as such he
cannot accept me and I have to wait until the official letter. I
was very upset and told him that the information given in the
newspapers cannot be wrong and I have no intention of going
back. The fact was that he did not expect that I will get the grant
as the UGC gave only 3 scholarships in Statistics for the whole
country. Of course I did not too. He was surprised to see me.

He sympathised with my plight and felt sorry that I came all
the way and, I think, he realised that I was stubborn too and
decided not too return. He realised that he had to help me and
immediately asked me whether I know any Andhra students or
staff at the university. When I said no, he asked me to contact two
Telugu speaking lecturers in other departments and wrote a note
and asked me to visit their homes on the campus. Accordingly, I
went and met them and they were kind and invited me to come
and stay with them. I stayed with them for few days. In the
mean time, Professor Medhi arranged one room in one of the
Assam Type halls and the accommodation was free. He later
told me that he has spoken to the VC, Registrar and Cashier
regarding my UGC scholarship, and the University agreed to
give me a scholarship of 100 IRS per month if I did not get the
UGC grant so that I can carry on my research. Fortunately I got
the UGC grant, later CSIR grant which gave me 50 Rs more +
1000 Rs for books and stationery which I accepted.

Without Prof Medhi's support and help I could not have stayed
for 3 years in Guwahati. After finishing my Ph.D., he suggested
that I should go abroad, preferably to Manchester where he did
his M.Sc. under the guidance of Prof M.S. Bartlett, F.R.S., a very
distinguished statistician. Even though I left Gauhati and India,
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we have been in touch. I see him regularly in India and enjoyed
seeing him and talking to him. Many Indians, like myself left
India for better future and better prospects and did not contribute
to India that much one would expect. Of course, in recent years,
we see a small change in the sense that many young Indian
scientists are taking time off to return to India and help in it s
development. I wish this trend should continue.

Professor Medhi decided to stay back in India and help in
the development of Statistics in Assam, in the North East and
in India, in general, sacrificing many offers he got from several
institutes and universities abroad. He was happy that he made
a contribution to the society and achieved most of the things he
wanted to achieve. He was proud of his wife, his two sons, two
daughters, and their spouses and his many grand children.

He had a fruitful, happy and long life.
I miss him very badly and I hope I can visit Guwahati in the

future as I promised to him very often to pay my respects to
him.

ÌÌ
Tata Subba Rao retired from The University of Manchester and
is now designated an emeritus professor status. He was Professor
Medhi's first Ph.D. student at Gauhati University.
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Professor Medhi
ËNarendra Kumar Govil

I am very sad to learn that Professor Medhi passed away.
My association with Professor Medhi goes back to nearly five
decades. I met Professor Medhi for the first time in 1968 when
he came to the University of Montreal, Canada as a Visiting
Professor in the Mathematics Department, where I had just
completed my Ph.D. and took a faculty position with Concordia
University, also located in Montreal. Although he was quite
senior to me both professionally and in age and I always
considered him as my mentor, but due to his very friendly
nature, he never made me feel that way and treated me just
as his friend. As a result, we built up a very close and friendly
relationship from then on. In Montreal, we were living very close
to each other and so I, with my wife and son, very frequently
visited his home and always enjoyed Mrs. Medhi's very generous
hospitality. In the weekends, we often went on long drives and
when he completed his stay at Montreal and was about to go
back to Guwahati, he stayed with us for a few days since his lease
at his apartment had expired. During our meetings in Montreal,
he encouraged me to return back to India and I am glad that
I followed his advice because returning back to India provided
me and my family a very good and great learning experience.

In 1970, I moved on to IIT-Delhi to take up a faculty position in
the Mathematics Department. While in IIT-Delhi, he often visited
us and stayed with us. He was a very learned person and his
staying with us provided me and my family opportunity to learn
from him. On one occasion, he invited me to Guwahati as an
external examiner for one of his Ph.D. students. I remember

22



giving a talk in his department and fully enjoyed visiting
Guwahati, and the generous hospitality of Mrs. Medhi and her
two daughters. During my visit to Guwahati, I met several
faculty members in Professor Medhi's department and realized
that he commanded a great respect from the entire faculty in
his department. He was a great soul and his mentorship has
althrough been very valuable to me.

After working for several years at IIT-Delhi, I moved to USA
to join as Visiting Professor at Auburn University where I stayed
on a permanent basis. Besides being a great human being,
Professor Medhi was also an excellent mathematician and made
great impact in teaching and research. He wrote some excellent
books, and I remember that for some time his book on Stochastic
Process was even followed as a textbook in my department here
at Auburn. This shows the depth of his work and the value it
provided to academics and students around the world.

When Deepankar contacted me to let me know of his passing
away, it made me and my family so sad, and we all in my family
will greatly miss him. My deepest condolences to the family and
May God rest his soul in peace.

ÌÌ
Narendra Kumar Govil is a professor of Mathematics at Auburn
University, USA.
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In memory of Professor Jyotiprasad Medhi
ËMohan L. Chaudhry

Professor Emeritus Jyotiprasad Medhi won several gold medals
while he was studying. Besides getting D. Sc. in Probability and
Statistics from the Universit�e of Paris, he got several honorary
D. Sc. Degrees. He served in several academic appointments
including deanship and visiting professorships in Canada, U.K.,
France, and U. S. A. He was offered vice-chancellorship by a
couple of universities, but declined in favour of devoting his
time and energies towards advanced research and writings. He
served in professional societies in various capacities. Besides,
publishing a large number of papers, he also published several
books. He was both an excellent teacher and a researcher as
well as a thorough gentleman. During his long career, Jyoti
collaborated with scholars in many countries and mentored a
large number of students, many of whom now teach and conduct
their own research all over the world. We all are really going to
miss him.

ÌÌ
Mohan L. Chaudhry is a professor in the Department of

Mathematics and Computer Science at Royal Military College
of Canada.

24



Prof. J. Medhi
ËC.V. Damaraju

My introduction to Prof. J. Medhiõs work began at the Banaras
Hindu University with his brilliant book on the Stochastic
Processes (1983, first reprint edition). The quote on the very
first page "Kalo hi eko nityasca Vyapakah" described his genius
in conceptualizing time and its relation to stochastic processes.
I cherished every chapter of his book as it taught me the
elegant mathematics behind important concepts, methods and
applications. Years later, I had the great fortune to meet him
in person when he visited the USA on a personal trip. His
simplicity and magnificent personality touched me deeply. I was
so overwhelmed by his prolific research and continued interest in
serving statistics and the larger scientific community. Over the
years, I periodically tried to keep up with his latest contributions
in the field and took delight in the impact they produced among
statisticians all over the world. Prof. Medhi made significant
contributions to statistics and was a recognized expert in the
field internationally. He was a great teacher and humanitarian
and cared for his students very much. Prof. Medhi will be
remembered just as the timelessness of the quote in his book.

ÌÌ
Chandrasekhar Rao V Damaraju, Ph.D., is Director/Leader

of Medical Affairs Cardiovascular, Metabolics and Neuroscience
Statistics & Decision Sciences Janssen Research & Development
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Dr. Jyotiprasad Medhi
ËHoward E. Thompson

''A man for all seasons" is defined by The Free Dictionary
as ''a man who is very successful in many types of activity." It
is an apt description of Dr. Medhi as teacher, scholar, scientist,
administrator, advisor to the government, father, and grandfather.
He chose to take all of these roles in his home state of Assam and
excelled at all. He routinely taught, served as department head,
produced path breaking scholarship, served the government with
surveys and reports related to commerce and industry, and was,
for a time, Dean and Vice-Chancellor of Gauhati University. His
accomplishments are breathtaking.

I first met Dr. Medhi in Madison, Wisconsin in 1985 while
he was visiting at the University of Wisconsin in Milwaukee.
The occasion was two fathers meeting to discuss the marriage
plans of their children, Deepankar and Karen, who had met as
Ph.D students at the University of Wisconsin-Madison. The next
time we met was in 1987 at their wedding ceremony in the
Hindu Temple of Chicago and a few days later for a second
ceremony at Westminster Church in Madison. Although we, as
fathers, may have had reservation about a marriage between two
different cultures our concerns were soon eased as we welcomed
the additions to our respective families as well as two grandsons
we came to share. Dr. Medhi was a second father to my daughter
Karen. At Karen's memorial service after her death in 2014, Dr.
Medhi, via the internet, spoke to those assembled in Kansas City
calling Karen ''an integral part of our family."

Over the years we exchanged holiday greetings, but our paths
never crossed in person until 2016 when we visited the Medhi
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family in Guwahati. Dr. Medhi and Mrs. Medhi met us at
the airport in Guwahati. I felt honored to be met by such a
distinguished scholar as we arrived. Dr. and Mrs. Medhi were
so kind, thoughtful and gracious to us during the visit, we felt
like we were part of the family.

Two recent pictures catch the essence of Dr. Medhi's love for
his grandchildren. While in India in November Dr. Medhi and
my grandson Robby (and his also) were at a soccer match where
they were pictured together smiling with his arm around Robby's
shoulder. The other picture is with his grandson Riddhiman
with the same arm around his shoulders, smiling, with their
forefingers raised showing that they had voted.

Dr. Medhi was truly ''a man for all seasons." May his soul rest
in eternal peace.

ÌÌ
Howard E. Thompson retired as a professor of finance from the
University of Wisconsin-Madison. His second daughter, Karen,
wedded Professor Medhi's eldest son, Deepankar, in 1987.

27



(via email: February 5, 2017)

Deep,

I am very sorry to hear of your father's passing. He was evidently
a very eminent scholar, who contributed much not only to India
but also to many other countries. It is comforting that the world
has such people, but hard when we lose them.

Best regards,

Steve
ÌÌ
Steve Robinson is a professor emeritus at the University of

Wisconsin-Madison. He was Professor Medhi's elder son's
doctoral dissertation advisor.

(via email: February 7, 2017)

Deep,

Many thanks for forwarding this. Yes -- we shared a mutual
interest in bulk service queues -- his work was inspiring.

He lived a long and productive life. This is what we all aspire for.

Warren

------------------------------
Warren B. Powell
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Professor, Department of Operations Research and Financial
Engineering
http://www.castlelab.princeton.edu

ÌÌ
Warren Powell, Professor at Princeton University, completed his 
Ph.D. at MIT in 1981. His doctoral work benefited from Professor 
Medhi's early work on bulk queues---Powell wrote to him by 
postal mail back at that time, asking for his papers on bulk 
queues.

(via email: April 4, 2017)

Dear Lata,
Our heart felt condolences for the loss of a great personal friend
and coauthor Professor Medhi. I sent a message in his mail.
I got your e-mail address for Prof Manju Agarwal. He was at
Hamilton quite a few times. I met him at Guwahati when I went
to Kumarikatta a few years back. He insisted to visit his place
even for a few moments. He was loving and caring. We miss
him dearly.
Best wishes, Sri Gopal Mohanty
-------------------------------------------
Sri Gopal Mohanty
Emeritus Professor
Mathematics and Statistics
McMaster University
Canada
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Ųsţ: s l¡¾] ]l

Ydp ǯƲƻ Q{u¢¯ 
ËQu¾§dÔ ¡l ǯb¬o£¾¢

ǯl[N¾ p u UĂ ¾p ]¡¾§xS |'xɘ x§_ x§_ Ud¡x U§h ǯl[N¾ c Ķ-c Ķ¢¾ u£^§s ¾ɘ
s¯{¢¯ , Q ns¯{¢¯ ¾ q¾  brx ǯi] -_ tǧ¨x§] ¡s¡tŦ s¯{¾ c Ķ-c Ķ¢ R¡cx
ǯl[N¾ɘ ǯl[N§x ]¾ Ų§lÔ]dp§¾ u£^l R¨^ r£ g ¡n r£ §g ¡yà]_¾ ]¢¾ Ų¡l Q]¥ ¡Ķu
Ʋń ɘ b]£ §¿-u£§^ r£ ¡g U§h ǯl[N§x ]¾ ¡yà  d¢¿p] _¡l ¡n¯ ¾ ]¥ lďl ɘ ¡d¿p]
¡ny ¡n¯ ¾ ]¥ lďl ɘ u p£|d§p ǯv¡l¯  ǯ^ d] ¡® v ¯ ǯl¡l¯  t¡Øl u¤¾ ǯn N ^ S
v ¯ Rp q¡ĩl Qm¿  { o ¾pdp¾ɘ Qmb u p£|d§p ]¯Ì '¡]§p  ]¡¾s q ¡¾§x  ǯu ¾
c Ķ-c Ķ¢¾ ] ¾§p? ¡]ś {Nb ¨]§¯ ǯl[N§x ]¾ t x¾ ] ¾§p sǛl ¡]s ¡]¡s ]¾ ¾
up s£¡dc ɘ' YS Uqx¡ƀ§¾S c Ķ-c Ķ¢¾ t x¾ ] ¾§p s g ǯn £̂¿ s¨x ] | ¡p[ ǯp¡¾§x
u p£|d§pɘ R¡d uS Ʋń Ė¡x dp s¨x ¡sb ¡¾§c  Y§p Ydp Q{pu pÔ ¡yà]§]ɘ Ydp
QoÔ q]-¡yà ¡sn]ɘ Y¾ , {|d-{¾x ¡d¿p Rǧ UĂ ¡bŚ ¾ RnyS Y] q¡¾q¤pǱl 
x t ]¾  ǯ{Sdp Y] ð ¡yà -{ op ¾ Ųl¢] i´ ǯdÔ ¡lŲ{ n ǯu¡o i a¾¢¯ ¾ Ų¡l
Y¯  ǯu ¾ Ʋń Ė¡x v ¡b§c ɘ

u p£|dp¾ u£^l Qps¾l ¡]s  _¡t¾ ¡bŚ ¾ ǯ¾yɘ c Ķ{]§x ]¯Ì ǯƲp¢l n yǱ¡p]¾
n§¾ ]m  ]¯ ǯl[Nɘ Un |¾§k§¾ {|d ]¡¾ ¡n§¯ ¡sz¯ɘ ǯ{§¯ ǯ|§p  ǯ] §p[ ^¡l p]§¾
ǯl[N¾ q hɘ Qmb u p£|d§p ]¯Ì '¡]§p  ]¡¾§x  uS? n£g u p QO]§| ]¡¾§x ɘ'
¡p§d§l  ]¡¾§xS, QdǗdp] _§¿zk ¾ s §g  ǯn £̂¿ §x u p£|d§pɘ Qmb lm ¡q ]'ǯxÌ
't x _§¿zp  ]¡¾s¨x m ¡] _'x s£¡dc ɘ ¡]ś ǯbƹ  ]¡¾ R§c  ¡n¯ ɘ' Uıu¾ q¾  Rǧ
Uıu¾ s §s ǯbƹ Ì Y¯ S§l  Ydp Ų]¥ l ¡yà ¡sn¾ ¡bpɘ

µ½¼º bpɘ è¿ | g¢ ¡sƱ¡snÔ x¯¾ ¡yàǨ§q uS ǯv _ ¡n§c  ǯ{S sc¾ɘ Q§p]
]¥ l¡snÔ  ¡yà] QnÔ q§]§¾ ¡d¡x¡] Q ¡cx ǯ{S {u¯¾ è¿ | g¢ ¡sƱ¡snÔ x¯ɘ ǯl[N§x ]
R¡cx ǯu ¾ n§¾ ǯ{S {u¯¾ ps¢pdp¾ s §s Y§]  Y§]  RnyǱɘ ǯ^ d] ¡® ǯv ¿  UČx
ǯŲ¾k ɘ R¡u s §g-q§m[ ¡y§]  ǯl[N§x ]¾ ]m -sl¾  Rǧ Rb ¾-¿Ô¿| ¾¾ q¾ ɘ
Y¡np ǯn¡^¡c§x Ì n£dp n¢`Ǳ§n|¢ u p£§| ¡sƱ¡snÔ x¯¾ u¤x qm§g ¾ ] z¾ qnq§m§¾
ǯ^ d] ¡® R¡| R§cɘ l §¾ Ydp i´ ǯdÔ ¡lŲ{ n ǯu¡oɘ Rpdp i´ u|ƕn l §|¾ɘ
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¡qţpl { o ¾p { dq ¾ɘ n£§¯  ¡]s  _t¢¾ R§x bp l uîɘ x§_ x§_ ǯu ¾ Qp£ts
|'xÌ ¡yà] n£_¾ ]¢] ǯn¡^ ǯvp opÔ |'x ǯu ¾ ǯ{S q£¿ §g ɘ ǯu ¾ u£^l b §_ ¡s¯¡q
q¡¾¡cx ǯ{S Uqx¡ƀ§¾ RpŠɘ ] ¾p i´ ǯ¾ ¡|k¢ u|ŚS ǯu ] ǯn¡^ {£¡o§¯S ¡n§xÌ
'¡]§| ǯi]  ¡yà]-s¾ ǔ¡lǱl Rc  ǯn§^ N!' uS ǯu ¾ ǯ{S {u¯¾ Uqx¡ƀ¾ ]m 
ǯl[N] ]'ǯx ɘ ǯl[N YSs ¾ ǯu ] g¾q S {£¡o§xÌ s£¡d§x , ǯl[N§x ]] ǯn¡^ ǯl u ¾
t x x ¡_§cɘ ¡]ś ]m  |'xÌ ¡]¯? 'uS Uı¾ ¡n§x Ì ] ¾p ǯu ¾ Y§p x ¡_§c ǯvp
R¡d q£¿ §l ǯu ¾ n£dp QpÔlu ǯƲƻ Q{u¢¯ ] Y§]x§_ ǯn^ ¾ ǯ{¬t _Ô |'xɘ' ǯu ¾
] §z ] §z ǯ^ d] ¡® R¡| m]  u|Ś Qxq {u¯¾ s §s ǰ¾ _'xɘ ǯ] ¿ §b p ǯ] ¿ ,
¡]¯ QpÔlu ǯƲƻ Q{u¢¯  s£¡x ]'x  YS n£dp]?' uS ]'ǯx Ì ǯl[N§x ] n£§¯ dp
¡pd ¡pd ¡sz¯¾ ¡]u p t x ¡yà]Ì ǯl[N§x ]¾ ď p ¡]u p _t¢¾ ǯ{¯ §l  uS
Y§^l n£dp¾ c l-c Ķ¢¾ u£^l§l  {n ¯ ƫ¡p§¯ R¡|§c ɘ Q{¡u¯  t z  Rǧ ]¥ ¡ƹ¾
Ų¡l[ ǯl[N§x ] n£§¯ §¾ ¡]u p Ʋń  l §]  ƫ¡p§c ɘ u p£| ¡|b §q[ ¡]u p t x ǯ{¯ [
ƫ¡p§c ɘ c Ķ c Ķ¢ Rǧ ¡]u p {| ¯ ]§¾, ǯ{¯ [ ƫ¡p§c ɘ Su p ]¥ ¡lĺ¾ ¡qb§l 
ǯl[N§x ] n£§¯ d§pS ¡v ¡sp¯, ¡v p¢¡l¡pƻ { o ¾p ¡d¿p v qp¾ pu£p , ǯ{¯  ǯu ¾
t x Q{u¢¯  u p£|¾ o ¾k ¾ ǰ{§l ¡u¡x ǯv ¿  ǯvp x §_ Y§]¿ §¾ɘ ǯ{S ] ¾§kS
ǰ]§c Ì QpÔlu ǯƲƻ Q{u¢¯ ɘ'm£ Nl¡¾l | l ¡n u p£|d§p Qxq q¾ t ¡s§xɘ l ¾
¡qbl x §| x §| ]'ǯxÌ 'ǯl u ¾ ]m l u§¯  Y]ul s£¡dc ɘ' ǰ]§¯S ^¾§^n ¨] è¡b
_'x i´ ǯ¾ ¡|k¢ u|Śɘ R¡d ¡x¡^s¨x ǰx ǯ{S ]m S upl ¡t¾ ]¡¾§c¡| ǯu ¾ɘ R¡d
¡]ś Qp£ts ǰ|§cÌ Ydp { mǱ] ¡sƱp _¡¾§]  ǯl[Nɘ x §| x §| l §] ]'s¨x ǰx§c ɘ

uS ƫ¡p¡c§x Ì Ys ¾ ]¡s |¢§¾p tg b vǱS ǯu¡o c ¾¾ ¾ dǛ¿  {ƒoǱp ¾ s §s Yg 
U§nÔ _ ǰx¡cxɘ ¡sb ¡¾¡cx ¾ dÔ¾ {]§x §¾ ǰ{§l ǯl[N] Ys ¾ {ƒoǱp  dp s¨xɘ p¯p
Ų{ n Rǧ x s£ ǯ{p q¡l[ R¡cx ǯ{S U§nÔ _§¾ QOyɘ ǯu¡o c ¾¾ ¡]ś Y§p {ƒoǱp ¾
Ų¡l l¢ƃ Qp¢| ɘ ǯ] §p q§oÔS {ŧl p|¯ c ¾ɘǯl[N¾ sØsÔÌ 'p¯p Ų{ n! {ƒoǱp 
q s¨x ¡]§p  ]¡¾§c §| uS?' Y¡np n¢`x¢¯  R§x bp ¾ QŚl Q¡pă  {§ĺ[ ǯu¡o
c §¾ ǯ{S {ƒoǱp  x's¨x {ŧl |'xɘ ¡]ś ¡qb¡np S ǯr p ]¡¾ c §¾ p¯p Ų{ n]
Qp£§¾ o ]¡¾§xÌ YS Qp£ƻ p R§¯ dp ]¾ ¾ q¾  ¡s¾l m ¡]s¨xɘ v£¡Ø Y§]SÌ
'¡]§p  ]¡¾§c §| ǯv {ƒoǱp  q s x §_?' Q{u¢¯  ]¥ «¡ƹl ¡sp¯¾ ¡v ¡yà  R§c, l ¾
ǯvp u¤lǱ Ǩq YS ǯu¡o c ¾ɘ ¡|§¾p tę b vǱS ǰ]¡cxÌ ¡]¯? Q{u] ¡sƱ¾ R_l
R§q p ¾ q ¡ĩlÔS ¡bp ¡] ]¡¾ ¡n¯  p S d §p ? Rq£¡p§l  Qp ¯ §{ s ¡|¾¾ Qp£ƻ pl
m ¡] v s q ¡¾§x§|N§lpɘ ǯ{¯ §l  Rq£¡p p]¡¾§xɘ' ǯu¡o c §¾ ǯ|§p  x d£] | N¡| Yg 
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u ¡¾ ǰ]¡cxÌ ¾ dÔ^p¾ s §s Rǧ v¡n sǛl ]¡¾s q ¡¾§x §|N§lp ǯll¢¯  Q¿§yÔ ]m 
{£¡]¯  R¡cx! ¡]ś ]¾ §g  p|'xɘ' ǯ{S U§Ł§yÔS ǯl[N¾ q¡ĩlÔ] Q|¾| y p ¡ns¨x
Y¾  p ¡cx u p£|d§pɘ

µ½»» bpɘ uS ǯl¡l¯  Qår'iǱ ¡sƱ¡snÔ x¯l _§¿zk  ]§¾ ɘ Ys ¾ l ¾ q¾ 
qo mǱ¡sď p¾ Y^p R§x bp bÝl ǯv _ ¡ns¨x ǰ_§c  ǯq¡¾c ¡sƱ¡snÔ x¯¨xɘ l §¾
Ydp R§x b] R¡cx ǯq¡¾c ¡sƱ¡snÔ x¯§¾ɘ ¡s¾¡l¾ {u¯l ]m -sl¾  |[N§l ǯl[N
_u q §xÌ uS Q{u¾ɘ x§_ x§_ ǯl[N¾ Rb¾§kS {x¡p ǰ| _'xɘ ǯ{S {u¯§¾ q¾ 
ǯu ¾ n§¾ ǯ{S {u¯¾ { o ¾k _§¿z] Yd§p ǯl[N¾ q¾  ¡v Q{ o ¾k {ŧ p q §x , l ¾
] ¾p |'xÌ uS ǯdÔ ¡lŲ{ n ǯu¡o c ¾¾ ǯny¾ɘ c ¾¾ _§¿zk ¾ ]¡pƻ {|§v _¢ R¡cx
ǯ|§p  YS_¾ ]¢ QoÔ q]ɘ ǯl[N¾ u£^§l c ¾¾ ]m  ƫ¡p¡c§x  YSn§¾Ì 'q¡¾{O^Ô S
u p£|dp¾ Uy |-¡py |-s£¡d§c§p? ¡v ]m  t ¡ss¨x Ru ¾ Yu | x ¡_ v ¯, ǯ{S ]m 
¡g¡x¡]§l ]¡¾s q §¾ ǯl[Nɘ' ǯ{Sn§¾ ǯ|¡¾¯g ¿ g ¡sƱ¡snÔ x¯§l  Ys ¾ x_ q S¡c§x 
ǯl[N¾ èpð |¢ Ydp]ɘ ǯu¡o c ¾¾ ǯny¾ u p£| s£¡x ǯl[N¾ q¾ [ q S¡c§x  ¡s§yz
{ŧ pɘ Y¡np ǯl[N ǯu ] ǰx ǰ_¡cx l §¾ Yg  ǯƲp¢§] h ¨xɘ l ¾ x'¾ -ǯc ¿ x¢§s ¾¾
| §l | §l R¡cx Y^p ¡]l qɘ ǯu¡o c §¾ ¡x^ Ì 'Stochastic Processes'ɘ
ǯu¡o c ¾¾ ¡bŚ  ¡sƱ§l ¡]n§¾ {u n¥l ǰ| R§c, l ¾ q¡¾ǃ ¾ Ųu p q S¡c§x  uS
YSn§¾Sɘ Qmb ǯl[N¾ u£^l Ų ¯ ƫ§p Ì ¡]§p  ]¡¾§x  uS? q¡¾{O^Ô §l  Y§]
Y§] n£S QO] p|¯ɘ q¡¾{O^Ô §l  Yg  nyǱpɘ ǯ{S^p ǰp q ¾ ǯ| ¿ §l  n¤¾§¾ ]m Ì
q ¾§lS m ¡]§x  s£¡dc ɘ' Y§p]£ ¿  ¡sp¯ u p£|dp¾! ǯ]¿x ¡sp§¯S p|¯Ì ǯ{S ǰp¾
Ų¡l§g  t Nd ¡b¡p ǯx ¿ ¾ ǯ]¬l¤ |§xS {d¢¿ ]¡¾ ¾ ¡^¡cx u p£|dp]ɘ

ǯu ^¡p u ¡¾s¨x |'ǯx YSdp R¡cx q¡¾{O^Ô ¾ Ydp [d ɘ Q{u§lS m ¡] S¯ ¾
c Ķ-c Ķ¢¾ s §s ǯl[N QqǱp ]¡¾§x {uð d¢¿pɘ s g ǯn £̂¿ §x ¡yà ¾, _§¿zk ¾ Rǧ
d¢¿p¾ɘ x_§l ¡pd¾ q¡ĩlÔ§¾ Uq]¥ l ]¡¾ _'x {uð ¡sƱ]ɘ [§¾§g  d¢¿p ǯl[N¾
u d§l Qà£ ĭ ¾'x {ll , ¡sp¯ Rǧ pÔ ¯¡pƻ ¾ R§g u§g ] ¡¾ Ǩqɘ ǯ{§¯ Qp£ts
|¯ Ydp QppÔ ¡yà] ǯl[Nɘ Ydp ǯƲƻ Q{u¢¯ ɘ Ydp ǯƲƻ Q{us {¢ɘ Ydp ǯƲƻ
¡sƱp _¡¾]ɘ Rǧ q¡¾q¤kǱ QmǱl Ydp RnǱy q£ǧzɘ

ÌÌ
Qu¾§dÔ ¡l ǯb¬o£¾¢ Ydp U§ƪ^ ǯv _Ô qn mǱ ¡sď p¢ Rǧ { ¡|¡lÔ]Å

Ì Ų] y: Q{u¢¯  Ų¡l¡np, µµ ǯrƄ¿ ¾¢ ¶´µ»

32



ǯdÔ ¡l ǯu¡o- Y] ¡s¾x ¡sp¯¢ Ųď ¾ R]¾
Ët¿ ]£ u ¾ yuǱ 

Q{u¾ Y_¾ ]¢ {£§v _Ô {Ś p ǯdÔ ¡lŲ{ n ǯu¡o Ru ¾ u d¾ q¾  RNl¡¾ _'x
¡p¾§xɘ ¡p:{§Š§| ǯl§^l R¡cx Q{u¾ u ¡gl [qd  {§sǱ ıu ¡sbàk _¡klďɘ
ǯdÔ ¡l ǯu¡o Q{u¢¯  ¡sōÕ {u d¾ Yg  pu{Ô Rǧ Rn¾¾ p uɘ _¡kl Rǧ q¡¾{O^Ô 
¡sď p¾ Y§p ǯ] §p  ¡sz¯ p S, v'l ǯu¡o c ¾¾ n^x p ¡cxɘ ǯl§^l¾ ǯ]Ss ^§p 
_§¿zk -qĶ Q¡cx ¡sƱd£¡¾ Q{O^Ô ¡q YSb ¡i ǯm¡c¡c¾ UÕ{ɘ ǯl§^§l ¡x^  ǯ]Ss ^§p 
ðŞ¾ 'ƹ'] ¡ƹ] Ų'ǯb§cd' Rǧ 'ƹ'] ¡ƹ] u§ix Sp ¡]U¡¯O ¡m¯'¾¢' pq®  q¡¾{O^Ô 
¡sď p¾ c Ķ-c Ķ¢ ǯp x sɘ ǯ]¿x t ¾lszǱS p|¯, q¥¡m¿¢¾ Q§p] ¡s^Ô l ¡sƱ¡snÔ x¯l
YS n£^p ðŞ Ǐ l] Rǧ Ǐ l§] ı¾ qvǱ ¯¾ q hÔq£¡m ¡|b §q QŚt£ ǱØɘ

ǯu¡o c ¾¾ sÔ¡Øĺl ¡]ś ǯl§^l¾ q ¡ĩlÔ] ǰx ǯ_¬¾¿ ǯxyu Ķ[ p ¡cxɘ c ¾
ǯvp R¡cx '¡snÔ  nn ¡l ¡sp¯u' p¢¡lz ¾¾ Ų]¥ ƹ Un |¾kɘ p¨Ɓ¾ ǯi[p  q ¾ ǰ|[
c §¾ ¡p¾¡s¡ăŦt §¿ _¡kl¾ { op  ]¡¾ R¡cxɘ ǯv ¿  sc¾¨x c ¾¾ q¾  {`p S ǯr p
q S¡c§x NÌ 'ǯl u §x ]¾ x S§ƃ¾¢l s ǧ Qu£] p u¾ ¡]l q^p R¡|¡c§p? Ys ¾ b s
q ¡¾§x t x R¡cxɘ' t ¡s Rb¡¾l x §_ ǯv YS s¯{§l  c §¾ pl£ p Ų] ¡yl ðŞ
Rǧ _§¿zk -qĶ¾ ^s¾ Rǧ ¡p¾x{ QoÔ¯p Rǧ _§¿zk  QsÔ |l ¾ §^ɘl §] ǰx
c ¾¾ R_l Ru ¾ ¡sǖ¯ Ų] y ]¡¾§x ǯl§^§l ]¯Ì 'R¡d] ¡x ¡bŚ y¡Ø Qxq
]¡u§c, s£¡dc ?' Ru ¾ Y§]  ]'s¨x s g p m §]ɘ YS§|p ǯǊ ]pƖl l c ¾¾ Ų¡l
R§q p -Rq£¡p u¤¾ ǯn N ^ S v ¯ɘ

ǯdÔ ¡l ǯu¡o c ¾ u §m N Ydp _¡klďS p|¯, ǯl§^l ¡p§dS R¡cx Yg  Ų¡lƻ pɘ
RS RS ¡g, è¿ | g¢¾ _¡kl ¡st _¨x q¥¡m¿¢¾ ¡s¡tŦ ŲŚ¾ q¾  Q|  sǛ sÔ¡Ø§¯
i´ ǯdÔ ¡l ǯu¡o¾ x_l Ys ¾ { à l¾ sÔ¿ǎ  ]¾ ¾ s §s Ru ] Qp£§¾ o ]§¾ Rǧ
R¡u[ Q¡l ǯ|Nq §|§¾ Rǧ ǯ_¬¾§¿§¾ ǯl[N§x ]¾ Qp£§¾ o ¾à  ]¾ ¾ ǯbƹ  ]§¾ Nɘ
YS{]x sÔ¡Ø¾ sǛ§lS R§]¬ c ¾] ¡b¡p q ¯ ǯl§^§l ¡x^  ðŞ s  _§¿zk -qĶ¾
d¡¾¯§l§|ɘ Rp ¡]c£u §p |¯§l  ǯ]¡l¯ s  R_§l c ¾] x_ q S¡cx s  Rp¾ u£^l
ǯl§^l¾ ¡sz§¯ ƫ¡p¡cxɘ d¢¿pl Ys ¾ ¡v§¯ ǯdÔ ¡l ǯu¡o] x_ q S§c, ǯl[N§x ]¾
s §s c ¾¾ q ¡ĩlÔ Rǧ Qu ¡¯] { ¡ŦoÔ Ì n£§¯ g S q |¡¾s ǯp ¿ ¾  Q¡tďl ɘ c ¾
{Ǝ§]Ǳ Yg  sÔ¡Ø_l Q¡tďl ¾ ]m  Up£¡]¯ s £̂¡d§c Nɘ Ry¢¾ ny]ɘ uS ǯl¡l¯  ¡nƪ¢
¡sƱ¡snÔ x¯¾ Ǐ l] qvǱ ¯¾ c Ķɘ uS Q{u¾ c Ķ s£¡x _u q S Y_¾ ]¢ q¡¾{O^Ô 
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¡sď p¾ QoÔ q§] ǯdÔ ¡l ǯu¡o¾ ¡sz§¯ {£¡o¡cxɘ R¡d[ t ¡s x d x §_ ǯv ǯ{¯ 
R¡cx ǯdÔ ¡l ǯu¡o p u§g ¾ x_l ǯu ¾ Ųmu q¡¾b¯ɘ ǯu ¾ q¾  {n£ı¾ p q S ǯ{S
QoÔ q]_¾ ]¢§¯ ǯu ] u¥n£ tÕǱ{p  ]¡¾ s£d S ¡n¡cx ǯv ǯdÔ ¡l ǯu¡o¾ ¾ dÔ¾ q¾ 
Q|  _¡kl¾ c Ķ s£¡x uS ǯ_¬¾¿§s o ]¾  U¡blɘ q¾¿lǱ¢ ] xl c ¾] uS Y¡np YS
Q¡tďl §g ¾ ¡sz§¯ ][N§l ǯl§^§l Yg  ¡u¡b¡]¯  | N¡| u ¡¾ { u¡¾ ǰm¡cxɘ

Y¡np ^p c ¾¾ x_l _¡kl¾ Ų¡l c Ķ-c Ķ¢¾ o U¡l s§® ¿  ¡sz¯] R§x bp  ]¡¾
m §] §l c §¾ R¡p ǯu ¾ | ll ǯl§^l¾ Y^p Q{u¢¯  ¡]l q ¡n ]'ǯxÌ 'µ½½¹ bpl
¡x^  ¡]l qɘ ¡q§c ǯu ¾ `¾l n£yu p ]'q¢ q¡¾§¯S m ¡]xɘ'

¡]l q^p¾ p u 'Y] n£S ǯv _ ¡s§¯ _'ɘ ¡]l q^pl b]£ r£ ¾ S ¡s¡ǖl ǰ|¡c§x Nɘ
{{¢u _¡kl¾ ¡sz§¯ Su p {|d Rǧ { ¿x¢xt §¿ ǯ] §p s S ¡x¡^s q §¾, ǯ{¯ [
Q{u¢¯ l! ǃ£ x¾ c Ķ-c Ķ¢§¯ s£¡ds q¾  R§u ndp] Un |¾§k§¾ _¡kl¾ Yg  ¡sz¯l
{|§d ǯ{ u S q¡¾s q¡¾s q¾  Y^p ¡]l qɘQ]x c Ķ-c Ķ¢§¯S p|¯, _¡kl¾ ď p
pm]  sÔ¡Ø§¯[ s£¡ds q¾  Rǧ R§u n q s q¾  ¡]l qɘ ǯ{¯  R¡cx ¶´´¹ bp¾
]m ɘ Q{u¢¯  ¡yƫ R§x bp¢ '{Nr£ ¾ '¾ Yg  {O^Ô l c ¾¾ Rǧ ¡]l q^p¾ ¡sz§¯
¡x¡^¡c§x Nɘ {Nr£ ¾  Q¡rb¾ d¡¾¯§l ¡]l q^p¾ s ]¢ m]  ¡]c£ ]'q¢ ¡sÝ¢¾ s sn
ǯq ¿  op¡^¡p c ¾] ¡ns¨x v [N§l c §¾ ǯ{¯¡^¡p '{r£ ¾ '¾ s §s sÔ¿| ¾ ]¡¾s¨x
ǰ]¡cx ǯ|§p ɘ ¡]l q^p¾ q£p¾ Ų] y ]¡¾s q¾  |'ǯx c Ķ-c Ķ¢ Uq]¥ l |'s s£¡x
¡sƱ { ]§¾ Nɘ ¡q§c t s |¯Ì q hÔq£¡m¾ s ¡|§¾[ _¡kl¾ bbǱ  ]¾ ¾ QtÔ { _¡® ǯl x 
c Ķ-c Ķ¢¾ { u¡ð] ¡s] y¾ s §s ¡]u p rxŲ{¤, ǯ{¯  s£¡d q s¨x Y¡g¯ [ Ru ¾
sǛl s ]¢ɘ

ǯdÔ ¡l ǯu¡o c ¾¾ ^Ô ¡l ¡sƱsÔ ¡q v¡n[ ǯl§^§l ]uǱ§àĶ ¡|b §q s ¡c ǰx¡cx t ¾-
l], Q{u]ɘ ¡pd¾ o¾§k q® -ƫp  Rǧ _§¿zk  ]¾ ¾ x_§l è¿ | g¢ ¡sƱ¡snÔ x¯¾
q¡¾{O^Ô  ¡st ]§g  d ]l¡d¡x]  ]¡¾s¨x ǯl§^l ƃl¢ R¡cxɘ ǯl§^l¾ Ųď  è¿ -
| g¢ RS RS ¡g, ¡s§yz¨] S¯ ¾ _¡kl ¡s] y¾ Yg  i a¾ {ux R¡cxɘ ¡st _§g ¾
dŧxî¾ q¾ S ǯl§^l¾ Qp£§Ų¾k  Rǧ ¡n| -q¾ uyǱS Ru ] s ¡ol ]¡¾ R¡|§cɘ
¶´µ¸ bpl RS RS ¡g, è¿ | g¢§¯ ǯl§^l] {ŧp¢¯ ¡i Yc ¡b ¡ið¢ Ųn p ]¾ l
R¡u ǯ_¬¾¿ ¡ũl ǰ|¡c§x Nɘ_¡kl ¡st §_ ǯl§^l¾ Ų¡l Ru ¾ Ʋń  Rǧ ǯǏ|¾ Ųl¢]
¡|b §q Qxq§l 'ǯdÔ ¡l ǯu¡o ǖ ¾] s ¡zǱ] sØ¥ l ' Qp£ƻ p ql ¾ ¡{ń Ś ǰx§cɘ

Rp£ƻ ¡p]t §¿ ǯu¡o c ¾¾ c Ķ p|'ǯx[ ǯl§^l¾ q¾  ¡y] ¾ lm  ǯl§^l¾ ¡s¾x
sÔ¡Øĺ¾ ō ¾  Qp£Ų ¡kl ǯ| ¿ ¾ ǯ{ §v _ q S¡c§x N Rǧ l ¾ s §s {n ¯ sÔ¡ol Qp£t¿
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]§¾ Nɘ ¡q§c up¾ ǯ] kl Yg  ǯsnp  Qp£t¿ ]§¾ N ǯv Q{u¾ pl£ p ŲdŧS Q{u¾
u ¡gl [qd  YS_¾ ]¢ ¡sƱs¡Šl _¡kl¾ Ųď ¾ ǰ{§l ¡vu p q¡¾¡bl |'s x §_, ¡{u p
p|¯ɘ ǯ{§¯ Q{u¢¯  {u d¨x Rǧ c Ķ-c Ķ¢¾ u d¨x ǯ]§^l¾ ď p ¡s¯q S ¡p¯ ¾
Ų§¯ dp¢¯l  {sǱ ŚP]¾§k ] up  ]§¾ Nɘ

ÌÌ
ǯx^] RS RS ¡g, è¿ | g¢¾ _¡kl ¡st _¾ QoÔ q]

Ì Ų] y: Ru ¾ Q{u, µ· ǯrƄ¿ ¾¢ ¶´µ»

XX

{¢u ¾ q¡¾¡o ǯp[¡b ǯvp Y] R§x ]s¡lǱ] 
Ë¡nx¢q yuǱ 

µ½»¹ bp¾ p§sƒ¾ u |¾ è¿ | g¢ ¡sƱ¡snÔ x¯¾ Ǐ l§] ı¾ u|x l (_¡kl ¡st _)
R¡u p u x_ [Nɘ Y¡np ǯu ¾ Ʋń ¾ ¡yà] (¡nsO_l) Q¾¡sŠ ǯn¿ ¡uƲ c §¾ ]'ǯx
ǯv Ų§rc ¾ ǯdÔ ¡lŲ{ n ǯu¡o c ¾¾ n£S q£Ķ ǯns£ (n¢qO]¾) Rǧ s sx£¾ (ƫtO]¾)
q® ¡^¡p uS Qxq b S ¡ns x §_ɘ uS b¾^¾¢¯ l q¡¾§x ɘ ¡s¡yƹ q¡¾{O^Ô  ¡sď p¢
ǯu¡o c ¾¾ q ¡ĩlÔ, ǰsnëÔ¾ ]m  ƫ¡p§c ɘǯl[N¾ q£Ķō¯] uS d §p  q®£ ¿ s q ¡¾u?
¡uƲ c ¾¾ R§ny U§qà  ]¡¾s ǯp ¿ ¡¾ uS ǯl[N§x ]¾ { o ¾k _¡kl, UĂ _¡pl
Rǧ u §d u §d Q{u¢¯ [ q®£ ¿ s¨x x'ǯx ɘ ǯns£ nyu ǯƲk¢l, s sx£ Qƹu ǯƲk¢l,
]gp ]§x¡d§¯g ǃ£ xlɘ

Ųmu ¡np  ¡sƱ¡snÔ x¯ ǯb¬|n¾ º´ pƒ¾ Rs {¾ ǯ{S ¡p¡nǱƹ ǯ] h §g l q®£ ¿ s¨x
s¡| ǯs¾l [xu S ǯm ¿  ǯŸul s§ţ ¿  ] §q ¾ Y^p ǯn¡^ ¡sǖ¯ ¡tt¤ l |'ǯx ɘ Y^p
] §q ¾l n£^p t¡¾¾ c q ǯns£§¿ ]'ǯx ǯv ǯ{¯  ǯl[N§x ]¾ ]] §nUl ]¾ (ǯnUl ]¾
ǯnUl ]) qn¡bǞɘ ]] §nUl ]¾ u¥l£ Ô ǯ| ¿ ¾ x§_ x§_ ǯdÔƻ q£Ķ ǯdÔ ¡lŲ{ n ǯu¡o§¯
ǯ{Š¤¾l ¡uh §lx ¡u|x S ǯ{S ǯ{Š¤§¾¾ u¥l ¡ql¥ ¾ t¡¾¾ lx£¿  ǯs x S ǯqx §x
Rǧ ] §q ¾l t¡Ø{| l ¾ c q ¾ ¡^§xɘ Rh sc¾ R§_§¯ (¶¼ R_ƹ,¶´´½)
c ¾¾ ¡yxq£ £̂¾¢¾ `¾¨x v [N§l c §¾ R§m-s §m ǯ{S^p ¡tl¾¾ q¾  R¡p ǯu ]
ǯn £̂¿ S¡cxɘ c §¾ R§à§q§¾ ǰ]¡cx ǯv u ]¾ qn¡bǞ§| ǯl[N ¾ ¡^s ǯp ¿ ¡¾§xɘ ¡ql¥ -
u l¥ ¾ Ų¡l ǯdÔ ¡lŲ{ n ǯu¡o¾ R¡cx Q¡s¡uƲ Ʋń ɘǯl[N ¡pd¾ ]¢¡lǱǊƓ Stochastic
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Processes ^p ¡ql¥ -u l¥ ¾ p ul Ub_Ǳ  ]¡¾§cɘ Y]-n£S, ǯv _-¡s§¯ _ ¡]l q^p¾
q l¡pl ǰ]§c ǯv ǯl[N c Ķ-c Ķ¢¾ s §s ¡]l q ¡x^ ¾ q¾ uyǱ Rǧ ǯŲ¾k  q S¡cx
u ]¾ q¾ ɘ

µ½¶¸ bpl ] uǨq ¡dx ¾ ¾ u¡n¯ ¾ Yg  {Ɣ Ś q¡¾¯ xl ǯdÔ ¡lŲ{ n ǯu¡o¾ dŧ
|¯ɘ ¡ql¥ ¾ p u ¡sp¡Š bš ǯu¡o Rǧ u l¥ ¾ p u ] nƒ¾¢ ǯu¡oɘ ] nƒ¾¢ ǯu¡o¾ ¡ql¥
Ǖp uopÔ ] ¡x¾ u ǯu¡oɘ ǯl[N l¥ l¢¯dp Q{u¢¯  Yu Y (qn mǱ ¡sď p), Q{ u¡¾]
ǯ{¿ ¾ ¡sz¯ , ¡s¡yƹ t z l ¡ĺ], ǰsƼ¿ { ¡|lÔ¾ Y]¡pƻ ǯ{¿]ɘ ǯl[N¾ ]¡pƻ q£Ķ
{£§¾šp m ǯu¡oɘ qn mǱ ¡sď p¾ QoÔ q], ǯx^] {£§¾šp m ǯu¡o¾ Rn¾¾ t ¡_p |'x
ǯdÔ ¡lŲ{ nɘ u |¢§¯]|Nl§¾  Rn¾¾ 't ¡_p'ɘ c §¾ ǯu ] ǰ]¡cx ǯv u |¢§¯]|Nl¾
x'¾ -ǯc ¿ x¢§¯ ǯl[N] 't ¡_p n n ' s£¡x§| u ¡l¡cxɘ U§ƪ^ ]¡¾s q ¡¾ ǯ{¬¾t ]£ u ¾
b¡x| S Qy Ś S§xʂp^p 't ¡_p]' QqǱk ]¡¾§cɘ ǯ{¬¾t ]£ u ¾ b¡x| ¾ _t¢¾ tØ
ǯns£§¿ ǯu ] ǰ]¡cx ǯv Ys ¾ u ] Ų¢¡l (u¢¾ ) ǯu¡o¾ ǯ{ k¾ Ra¡h Yg  ǯ|¾ xɘ l §]
ǰx ǯ{¬¾t ]£ u ¾ b¡x| S ¾bp  ]¡¾§x Yg QpsnÔ _ƥ 'S¾ ' (n£q¾¢¯  _ƥ {O]xpl
{¡Ŧ¡¿ƹ)ɘ

ǯu¡o q¡¾¯ x¾ Uq¡¾q£ǧz¾ ¡nb Ou£^l ǯsl¾ ¿Ôs{ ¯ R¡cxɘ ǯ{Ss §s ¡sp¡Š
bš ǯu¡o§¯ ¡iƄ_­l q® -ƫp  ]§¾ɘ ¡qbl ¡iƄ_­§l m ¡p]  q ¡l ǯl[N [] x¡l
]¡¾s¨x x¯ɘ ǯdÔ ¡lŲ{ n ǯu¡o§¯ ¡iƄ_­l ¡yà  R¾Ɠ ]§¾, ǯq p§l ǯð§|usd ¾
udx¢¯  ¡snÔ x¯l, ¡qbl ¡iƄ_­ b¾] ¾¢ | Sǃ£ xlɘ l ¾ q¾  µ½¸´ bpl ]x] l 
¡sƱ¡snÔ x¯¾ Qo¢pl Ų§¿¡y]  q¾¢à l ƹ ¾{| Ųmu ¡st _l Uı¢kǱ |¯ɘ µ½¸¸ bpl
]gp ]§xd¾ q¾  _¡kll Qp cǱ{| ¡s Yc ¡b q¾¢à l Uı¢kǱ |¯ɘ ¡s Yc ¡b q¾¢à l
q ¾n¡yǱl  ǯn £̂[¿  s §s n£g ¨] ǯ{ k¾ qn] q ¯Ì Yg  c£i u cǱp ǯ{ k¾ qn] Rǧ
Rp§g  ¾dp¢] Ś s¾ g ǯ{ k¾ qn]ɘ l ¾ ¡qbl ]x] l  ¡sƱ¡snÔ x¯ q¾  ǯu¬¡x]
_¡kl (Pure Mathematics) Yu Yc ¡b ¡ið¢ x¯ɘ Yu Yc ¡b q¾¢à §l  ǯn§¿šp m
_O§_ q oÔ¯ ǯ{ k¾ qn] Rǧ Ǐ l§] ı¾ ǯ{ k¾ qn] x t ]§¾ɘ µ½¸¼bpl ǯl[N ]gp
]§xd¾ _¡kl ¡st _l ¡yà] ¡|b §q ǯv _ ¡n§¯ɘ µ½¸½ bpl è¿ | g¢ ¡sƱ¡snÔ x¯l
¡yà] ¡|b §q ǯ{ u ¯ɘ

Q{u b¾] ¾¾ q¾  n| ǯ|d ¾ g] ¾ Wk Yg  ǰx µ½¹¶ bpl ¡sx l¨x v ¯ɘ u §ēƹ ¾
¡sƱ¡snÔ x¯¾ Ų§rc¾ Yu Yc s gǱ§xg¾ Qo¢pl ǯl[N Yu Yc ¡ið¢¾ s §s ǯ] zðŞ
Ųǋl ]§¾ɘ ǯl[N¾ _§¿zk ¾ ¡sz¯sǋ R¡cx Time Series Analysisɘ µ¼¹¸ bpl
ǯl[N Yu Yc ¡b ¡ið¢ x¯ɘ r¾ b¢ b¾] ¾¾ q¾  Yg  dxq ¡p q S ǯl[N SO§xĩ¾
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q¾  ǯq¡¾c¨x v ¯ɘ u §ēƹ ¾ ¡sƱ¡snÔ x¯l m §] §lS ǯl[N Qxq-Qb¾q r¾ b¢ t z 
¡y¡]¡cx, ǯq¡¾c¨x ǰ_ r¾ b¢ t z l Yg  ¡iŵ'u  q hÔÝu 'mention honorable'
{| {Ǝ¤kǱ ]§¾ɘ YS ¡iŵ'u  q hÔÝu Ǐ l] u|x ¾ q hÔÝu¾ {uqvǱ ¯¾ɘ µ½¹º bpl
Ų§rc¾ r'¾§gg¾ Qo¢pl q¡¾{O^Ô  ¡sď p¾ ¡i Yc ¡b ¡ið¢ x¯ Rǧ ǯ{S sc¾§l ǯl[N
Q{u¨x ¤̀¡¾ R¡| q£p¾ è¿ | g¢ ¡sƱ¡snÔ x¯l ǯv _ ¡n§¯ɘ U§ƪ^ ]¡¾s q ¡¾ ǯv ¡i Yc
¡b ¡ið¢¾ s §s ǯl[N ǯ] zðŞ r¾ b¢ t z l ¡x¡^¡cxɘ R¾Ɠ¡k§l è¿ | g¢ ¡sƱ¡snÔ x¯l
_¡kl Rǧ q¡¾{O^Ô  ¡sď p Y§]g  ¡st _ R¡cxɘ ¡qb¨x n£g  {£]¢¯  ¡st _ |¯ɘ i´
ǯu¡o¾ ǯpl¥ ĺl q¡¾{O^Ô  ¡sď p ¡st _ Yg  d ]l¡d¡x]  ¡st _l q¡¾kl |¯ɘ YS
¡st _¾ Ų§rc¾ Rǧ u£¾Ɓ¢ ¡|b §q ǯl[N µ½¼¹ bpl Q¿{¾ x¯ɘ è¿ | g¢¨x ¤̀¡¾
R¡| ǯl[N ¡yàk Rǧ _§¿zk l u§p ¡p§¿y ]§¾ɘ ǯl[N¾ Qo¢pl i×§¾g ¡ið¢ ǯx ¿ 
Ųmudp c Ķ R¡cx ¡g b£Ɓ  ¾ [ɘ b¾] ¾¢ dxq p¢ ǰx n ¡àk lÔ¾ q¾  b£Ɓ  ¾ [
è¿ | g¢ ¡sƱ¡snÔ x¯¨x R¡|¡cx Ų§rc¾ ǯu¡o¾ Qo¢pl _§¿zk  ]¡¾s¨xɘ ¡qb¨x i´
b£Ɓ  ¾ §¿ u §ēƹ ¾ ¡sƱ¡snÔ x¯l RoÔ qp  ]¡¾s¨x x¯ɘ i´ ¾ [¾ ¡qbl Ų§rc¾
ǯu¡o¾ lĺ ¿o pl ǯ]Ss d§p  ]¥ l¡snÔ ǯx §] _§¿zk  ]§¾ɘ

ǯdÔ ¡lŲ{ n ǯu¡o¾ Ųmu^p _§¿zk qĶ Ų] y q ¯ µ½¹¹ bp¾ Biometrika
p u¾ UĂ u p¡s¡yƹ d §pǱx^plɘ Ų§rc¾ s gǱ§xg¾ ǰ{§l v£g¢¯ t §¿ YS^p ¾bp 
]§¾ɘ ǯl[N¾ _§¿zk qĶ¾ {O^Ô  Ų ¯ R¨® ]£ ¡¾ɘ ǯl[N¾ _§¿zk qĶ§s ¾ {uð ¡sƱ§l
{u n¥lɘ YS§s ¾¾ _Sp  ǰx _§¿z]{]§x pl£ p _§¿zk qĶ Ųǋl ]¡¾§cɘ

S¯ ¾ Uq¡¾ ǯl[N Ųk¯p ]¾  q£¡m{u¤§|  {u §pS Rn¥lɘ ǯl[N SO¾ d¢ t -
z l ¡x^  q£¡m§]S^p |'xÌ (µ) Stochastic Processes(1982), (¶)Recent
Developments in bulk Queueing Models(1984), (·) Stochastic
Models in Queueing Theory (1991), (¸) Statistical Methods (1992)ɘ
bl£ mǱ^p ¡]l q¾ Q{u¢¯  Qp£s §n  Ų] y q S§cɘ

Ųmu^p ¡]l q {ƒ§ţ ¡sƱ¾ q¡ĩl{]§x ŲyO{ l qēu£^ɘ ¡]l q^p¾ Ų-
mu {Oǃ¾k Ų] y ǯq ¿ ¾ ¡qbl The American Mathematical Monthly
(December,1982)-Y Y§pn§¾ uŚsÔ ]¡¾¡cx, '...This is the clear choice
amongst a dozen or a more competing texts'ɘ Professor Marcel
F Neuts-Y ǰ]§cÌ 'Professor Medhi's book belongs on the desk,
rather then on the shelf, of every person who uses probability in
his or her job'ɘ
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ǯny-¡s§ny¾ sǛ ¡y] ǧ, _§¿z§] ǯl[N¾ _§¿zk qĶ lm  ðŞ¾ sǛx Ų§¯ _ ]§¾ɘ
Erol Geleube xĩp¾ S¡Ǝ¡¾§¯x ]§xd¾ Ų§rc¾ɘ ǯl[N ǯl[N¾ ǯ]Ss ^§p  _§¿-
zk qĶl i´ ǯu¡o¾ ]uǱ¾ U§ƪ^ ]¡¾§c Rǧ l l ǯtNd  ¡n pl£ p lĺ Uqǎ qp ]¡¾-
ǯcɘ¶´´º bpl Ų] ¡yl Y^p _§¿zk qĶl (A Diffusion Model for Packet
Travel Time in a Random Multi-Hop Medium) RSpƹ Sp Rǧ ǯu-
¡o¾ Ų{O_ Y§]x§_ Uĳ qp ]¡¾§cɘ ¡]Us ¾ Professor E valdes Castro-Y
¶´´¼ bp¾ ¶¸ p§¿ƒ¾l S-ǯuSx§v §_ Ų§rc¾ ǯu¡o] dp S¡cx ǯv Ų§rc¾ ǯu¡o¾
¡]l q q¡®§¯ ǯl[N Queueing System {ũ§ţ t zk ¡n¡cxɘ Oklahama State
University¾ Allyn Baskervilla p u¾ _§¿¡z]  Y_¾ ]¢§¯ ¡]s  ]m  s£d ¯
g p q S¡cxɘ i´ ǯu¡o¾ x_l ǯv _ §v _ ]¡¾§xɘ ǯl[N dNg t ¡a ¡n§xɘ

i´ ǯu¡o¾ 'Y]-n£S ǯv _-¡s§¯ _' {{¢u _¡kl¾ R¡n ]m  (µ½½¸) _¡kl ¡sz¯]
Y^p u§p ð |¢ 's ¡|¾ ' ¡]l qɘ q l¡pl ǯx^§] ǰ]§cÌ '_¡kl¾ Ų¡l R]¡zǱl ]¾ l
q hÔq£¡m¾ Uq¡¾ _¡kl¾ lĺ¾ o ¾k  ¡n¯  Rp q£¡m¾ Ų§¯ dp¢¯l ¾ v§mƹ èǧĺ
R§cɘ..ǯl§p Yg  t s ǰx§¯ R¡u YS q£Ǌ] ¾bp  ]¡¾s¨x ǰx¡c§x ɘ' ¼º q¥ƻ ¾ YS
¡]l q^pl u£h R§h g  QoÔ ¯ R§cɘ _¡kl¾ s §¾¾|k¢¯  ǯ]Ss g [ ¡ny {ƒ§ţ Q¡l
{|d-{¾x t z l R§x bp  ]¡¾§cɘ (c §¾ YS ¡]l q^p SO¾ d¢¨x ldǱu  ]¡¾s¨x
Ru ] ¡p§nǱy ¡n¡cxɘ Ru ¾ n¢`Ǳ{¤¡Ķl ¾ s §s {Ǝ¤kǱ ǯ| ¿  p Sɘ Q¡b§¾S {Ǝ¤kǱ ]¡¾uɘ
p|'ǯx q §q b£ sɘ)

Ų§rc¾ ǯu¡o§¯ Q]x q¡¾{O^Ô  ¡sď p Rǧ _¡kl¾ QoÔ p§l ¡pd§] {¢u sń ]¡¾
¾^  p ¡cxɘ sÔ¡Ø_lt §¿ R¡u dp l i´ǯdÔ ¡lŲ{ n ǯu¡o, i´ ¡sp¯ ]£ u ¾ l u£x¢,
QoÔ q] ǯ¾¿l¢ ǯu |p nı ǯb¬o£¾¢ Rǧ i´ Qux  ǯsdsǧ¿ Ì YS b ¡¾_¾ ]¢¾
QoÔ¯p¾ q¡¾{¾ R¡cx ¡sy xɘ Un |¾kǕǨ§q i´ ǯu¡o¾ Statistical Method
p u¾ ¡]l q^p¾ ¡ōl¢¯ {Oǃ¾k¾ (¶´´º) Ų¡l§g  QoÔ ¯/ ^ĩ R¾Ɠ ]¾  ǰ|§c
Y§] g  {O_¡lq¤kǱ Uń¡l§¾ɘ ō ny QoÔ ¯ Time Series Analysis R¾Ɠ ]¾ 
ǰ|§c T S Eliot-Q¾ ]¡sl §¾Ì 'Time present and time past/Are both
perhaps present in time future/ And time future contained in
time past'ɘ ǯl§pn§¾ ]'¾s l ǯn^  q [N _¢l ¾ U¡Øɘ ǯl[N¾ ǯ]Ss g [ ǯx^ l
¾s¢šp m¾ ]¡sl ¾ Uń¥ ¡l ǯn¡^§c ɘ

Ų§rc¾ ǯu¡o¾ Yg  ¡tŦ{£¾¢¯  Ųsţ q¡®¡c§x  i´ ¡|¾kÔ bš t¤f  ǖ¥¡lðŞl
(Q{u ¡sď p {¡u¡l, µ½»¸) Ųsţ§g ¾ ¡y§¾ p u A layman looks at the
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Anthropologistɘ n¾ bx§l YS§g  R¡cx Anthropological Society of
North-East India-¾ Ķ§¯ ny s ¡zǱ] Q¡o§¿ypl u£^Ô Q¡l¡m ¡|b §q ¡n¯  ǯl[N¾
t zkɘ v¡n[ ǯx^§] ¡sp§¯§¾ ¡pd§] '{ o¾k ǯx ] (Layman) s£¡x Q¡t¡|l ]¡¾§c,
Ųsţ§g  q¡® Uh ¾ ¡qbl l ] ǯ]¡l¯ [ '{ o¾k ǯx ]'¾ Ųsţ s£¡x ]'s ǯp ¿ ¡¾ɘ
¡|¾'i'g c¾ ¡np§¾ q¾  ǯ]§pn§¾ p¥lĺ¾ QoÔ¯p R¾Ɠ ǰ|¡cx Rǧ slǱu p ǯ]§pn§¾
b¡x R§c ǯ{S ¡sz§¯ s¡®¯ ¨] ǰ]§cɘ Uı¾-q¤s t ¾l¾ p¥¡sď p¢{]x¾ ]¾k¢¯§p 
¡] ǯ{S ¡sz§¯[ ǯx^§] ]'s¨x q |¾  p Sɘ Ų{O_Ý§u ǯx^§] t ¾lszǱl q¡¾{O^Ô 
¡sď p¾ ¡bŚ -bbǱ ¾ s g]g¢¯  Ųy Ś bš u|x p¡sy¾ ¡sz§¯ U§ƪ^ ]¡¾§cɘ ]x] l ¾
YOx' S¡ĩ¯ p{]x¾ ǯn|¾ ǯd ^¾ ¡sz§¯ ¡s§ƶzk ]¡¾s¨x ǰ_ u|x p¡s§y ǯl[N¾ ¡s^Ô l
D2-Statistic-Q¾ Q¿l ¾k  ]§¾ɘ ǯv ¿  · ǯrƄ¿ ¾¢l Ų§rc¾ ǯdÔ ¡lŲ{ n ǯu¡o¾
q¾§x ]Ų ¡Ŭ `§g 'God's finger touched him,and he slept'ɘ u¥l£ Ô¾ {u¯l
ǯl[N R¡cx p¿¡lq¾ɘ i´ s k¢] Ś ] ]¡l¾ u| Ų¯ kl Ydp Q{u¢¯  { ¡|lÔ§]
(p u§g  up¾ ǯqx s q¾  p S) ǰ]¡cx ǯv Q{u¢¯  t z ¾ Y§]¡g u Ķ ǰsď ¡p] up
R¡d QŚ¡|Ǳlɘ lnp£Ǩ§q ]'s q ¡¾ ǯv q¡¾{O^Ô  ¡sď p¾ Y§]dp u Ķ RŚdǱ ¡l]
^Ô ¡l{ƎŦ Q{u¢¯  q¡ĩl R¡d QŚ¡|Ǳlɘ c ¾¾ u¥l£ Ôl ¡p§snp ]¡¾§c  {Ʋń Ųk uɘ

q£pƬ: ¶´µ¶ bp¾ ]m ɘ uS ǯl¡l¯  ]gp ]§xd¾ _¡kl ¡st _¾ u£¾Ɓ¢ɘ ¹
ǯc§ūƒ¾¾ ¡np  ¡st _¾ p¿ _l Rn¾k¢ {t ɘc ¾] Qp£ƻ p¨x ¡puŜk ]¡¾§x ɘ Ųmu§l
Qxq SlǊl: ]¡¾¡cx v¡n[ Ru ¾ Qp£§¾ o U§qà  p]¡¾§xɘ ¡v§]Sdp c Ķ-c Ķ¢
c ¾¾ `¾¨x ¡puŜk dp s¨x ǰ_¡cx, ǯl[N§x ]] Rn¾-{ n¾ ]¡¾§x Rǧ R¡|s¾
q¾l Ų§lÔ]§] Y]¡q¨] Y] n£S ǯv _ ¡s§¯ _ Uq| ¾ ¡n§xɘ Ųy {p¢¯ t¿p¾ µµ´
pũ¾ ǯ] h l Qp£¡ƻl {t l Ų ¯ Y`Ŕ  { ǧ¿  t zk ¡n ¡snÔ mǱ¢{]x] RǢ ¡nl
]¡¾§xɘ

ÌÌ
ǯx^] ]gp ]§xd¾ _¡kl ¡st _¾ Q¿{¾Ų Ŭ u£¾Ɓ¢ QoÔ q]

Ì Ų] y: Q{u¢¯  Ų¡l¡np, µ· ǯrƄ¿ ¾¢ ¶´µ»
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ď p§v _¢ QoÔ q] ǯdÔ ¡lŲ{ n ǯu¡o
Ëǯ|uŚ ]£ u ¾ yuǱ 

'b¾¨ƒ uo£ ¡sŠ¡l b¾kǕ n£u£n£ƒ¾ȍ {¤vǱÔ{Ô qyÔ ǯƲu kO ǯ¯  p lš¯§l b¾Ȉ b¨¾¿¡l
b¨¾¿¡l'

(Zl§¾¯ ƃ Ǡk¾ Uq¡¾UØ ǯƶ ]¡g¾ QmǱ ǰ|§cÌ _¡ly¢xd§p§| uo£ x t ]§¾, ǰ_
m ¡]§x§| {£Ǖ n£ rx q ¯ɘ ǯb ¿  {¤vǱ¾ ǯƲƻĺ; Qlš, Qpx{ q¡¾Ýu l ǯ{§¯ ^§Ś§] 
p¨¾ ǰ_ m ] ɘ)

QoÔ q] ǯdÔ ¡l Ų{ n ǯu¡o¾ {uð d¢¿p q¡¾Ýu  xàÔ ]¡¾§x t s |¯Ì |¯§l 
ǯ_ §gS d¢¿pd£ ¡¾ YS uŜ§] { §¾ _l ]¡¾ ǯl§^§l ď p¾ { op  ]¡¾§x Rǧ ǯ{§¯
_¡kl Rǧ q¡¾{O^Ô  y ǌ¾ ǯàĶl Y§p Y] R{p x t ]¡¾§x, ¡v§g  ǯl§^l¾
{u{ u¡¯] sǛ ]u t ¾l¢¯S§| q s¨x {àu ǰ|§cɘ {nÔŲ¯ l, p¢¾¿ { o] QoÔ q]
ǯu¡o {Ǝ§]Ǳ ¾ Sd] n£S-Yz ¾ d§p ¿ S YS Ųsţ§g ¾ u¤x xàÔɘ

µ½¶¸ bpl ] uǨq ¡dx ¾ ¾ u¡n¯  _ N¿l Yg  Q¡l {O¡ǃ¥ ¡l¿ p q¡¾¯ xl ǯl§^§l
dŧð|k ]¡¾¡cxɘ ǯl§^l¾ ]] ] R¡cx ¾ ¯ s | n£¾ ] ¡x¾ u ǯu¡o (u l¥ ¾ ¡qp¾
q¾ ) Ì ¡v Q{u¢¯  { ¡|lÔ Rǧ {Oǃ¥ ¡l¾ ǯàĶl Ųt¤ l Q¿n p ǯv _ S ǰ_§cɘ ǯl§^l¾
¡ql¥ ǰ|§c ¡sp¡Š bš ǯu¡o Rǧ u l¥ ] nƒ¾¢ ǯu¡oɘ b ]¡¾ {¤§Ķ ǯl§^l¾ ¡ql¥
¡iƄ_­¨x sn¡x ǯ| ¿ l QoÔ q] ǯu¡o¾ s xÔ] x Q¡ls ¡|l |¯ ¡iƄ_­ b|¾§lɘ s xÔ
Q¿ǎ ¾ q¾ S l¢á s£¡ń¾ ¡bp ¡] ¡n ǯl§^§l {]§x §s ¾ q¾¢à §l Q¡l {£^Ô ¡l§¾ Uı¢kǱ
|¯ɘ c Ķ d¢¿pl ǯyz q¾¢à  Yu Yc ¡b (_¡kl y ǌ)ǯl§^§l ]¡x]l  ¡sƱ¡snÔ x¯¾
q¾  q c ]§¾ n£g  ǯ{ k¾ qn]¾ ǰ{§lɘ l §¾ Yg  ǰ|§c Ųmu ǯ| ¿ ¾ s §s, Rp§g 
'ǯ¾]iǱ' pƒ¾ ǯq ¿ ¾ s §sɘ

µ½¸¼ bpl ¤̀¡¾ R ¡| ǯl§^§l è¿ | g¢ ]gp ]§xdl ŲsØ  Ǩ§q ǯv _n p ]§¾ɘ
¡]ś S¯ l ǯl§^§l ǯs¡c ¡np ] u ]¡¾s x_  p|'xɘ µ½¸½ bpl ǯl§^§l è¿ | g¢
¡sƱ¡snÔ x¯¾ ŲsØ  ¡|b §q ǯv _n p ]§¾ Rǧ µ½¹¶ bp¨x ] u ]¾ ¾ ¡qcl UĂ ¡y-
à ¾ s §s SO§xĩ¾ u p§bƹ ¾ ¡sƱ¡snÔ x¯¨x v ¯ɘ l l ǯl§^§l q£p¾ _¡kl y ǌ¾ Yu
Yc ¡ið¢ ]§¾ _§¿zk ¾ d¡¾¯§lɘ ǯl§^l¾ _§¿zk  b¡x¡cx QoÔ q] Yu Yc s §xǱg¾
Qo¢plÌ ¡v ǯ{S {u¯¾ Ydp Ǖp uopÔ _¡klď R¡cxɘ µ½¹º bpl QoÔ q] ǯu¡o§¯
ǯq¡¾c ¡sƱ¡snÔ x¯¾ q¾  i×§¾g ¡ið¢ x t ]§¾ɘ QoÔ q] R¾ r'ǯgǱl ǯl§^l¾ _§¿z-
k ¾ èǧ R¡cxɘ S¯ ¾ R_§l ǯq¡¾c ¡sƱ¡snÔ x¯¾ ¡p¯u Qp£{¡¾ ǯl§^§l µ½¹¹ bpl
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r¾ b¢ t z l ¡iŵ'u  q hÔÝu {£^Ô ¡l§¾ Uı¢kǱ ǰ|¡cxɘ µ½¹º bp§l ǯl§^§l R§]¬
¤̀¡¾ R¡| è¿ | g¢ ¡sƱ¡snÔ x¯l ǯv _n p ]§¾ Rǧ µ½º· bpl q¡¾{O^Ô  ¡st _¾

u£¾Ɓ¢ QoÔ q]¾ qn QxO]¥ l ]§¾ɘ µ½¼¹ bpl ǯl§^§l è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¾ 
Q¿{¾ ð|k ]§¾ɘ è¿ | g¢ ¡sƱ¡snÔ x¯l m]  ] xl ǯl§^§l ¡sƱ¡snÔ x¯¾ Ų ¯§s ¾
{ŧ p¢¯ q§nS QxO]¥ l ]¡¾¡cxɘ ǯl§^§l £̂s ]u {u¯¾ s §s è¿ | g¢ ¡sƱ¡snÔ x¯¾
lĺ ¿o ¯] Uq b vǱ ¡|b §q ] vǱ¡psǱ | ]¡¾¡cx v¡n[ _§¿zk ¾ ǯàĶl Q{£¡so  |s s£¡x
t ¡s ǯl§^l] ¡ns ǯ^ d  ǯ| ¿  ǎ ¯¢ Uq b vǱ¾ qnl Q¡o¡ǎl |s¨x Qu ¡Ś |¯ɘ ǯl§^-
ǯl ¡s§ny¾ ǯ]Ss ^§p  ¡sƱ¡snÔ x¯ ǯv§pÌ SU¡pt ¡cǱg¢ Q¿ u¡Ħx, ] p i ; ǯu]u ƹ ¾
SU¡pt ¡cǱg¢, ] p i ; SU¡pt ¡cǱg¢ Q¿ g¾§ĥ , ] p i ; SUt ¡cǱg¢ Q¿ USc]p¡bp, SU
Yc Y R¡nl {ŧ p¢¯ ¡pu¡Ŝl QoÔ q] ¡|b §q ] vǱ¡psǱ | ]¡¾¡cxɘ

è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¾  Q¿{¾ ð|k ]¾ ¾ ¡qcl ǯl§^§l è¿ | g¢ s­ _ N¿l
m]  slǱu p¾ Sp¡ƹ¡gUg Q¿ Yit Ū ƹ ¡id Sp c §¯Ū Yĩ ǯg]p'xd¢¾ ¡i§¾×¾
¡|b §s ] vǱ¡psǱ | ]¡¾ ǯ{S Rp£ƻ p¡g] slǱu p¾ Ǩq ¡n¯ l Ųt£ l s¾a¡k ǯv _ S¡cxɘ
S¯ ¾ Uq¡¾ Q{u b¾] ¾ lm  ǯ]š¢¯ b¾] ¾¾ UĂ ¡yà  {Ǝ]Ǳ¢¯ sǛ ]¡ug¢¾ ǯl§^l
{n{Ô R¡cxɘ

YSdp ¡sƱ¡sƴl QoÔ q]] è¿ | g¢ ¡sƱ¡snÔ x§¯ µ½¼» bpl Ų§rc ¾ Y§u¡¾g c
{ŧ §p§¾ ¡st¤ ¡zl ]§¾ɘ S¯ ¾ Uq¡¾ ¡iƄ_­ ¡sƱ¡snÔ x¯, ǯldq£¾ ǯ]š¢¯ ¡sƱ¡snÔ x¯,
Rǧ è¿ | g¢ RS RS ¡g§¯ ǯl§^l] {ŧ p¢¯ ¡i Yc ¡b ¡ið¢ Ųn p ]§¾ɘ Uq¡¾UØ
] u§s ¾¾ s ¡|§¾[ ¡v§s ¾ ] §u ǯl§^l] q¥¡m¿¢¾ Ydp R_y ¾¢¾ _¡klď lm 
q¡¾{O^Ô ¡sn ¡|b §q Ǖ¢]¥ ¡l Ųn p ]¡¾§x, ǯ{S§s ¾ ǰ|§cÌ ǯl§^§l _¡kl Rǧ
q¡¾{O^Ô  ¡sď p {Ǝ§]Ǳ ¡x^  q Nb^p SO¾ d¢ t z ¾ ¡]l qÌ ¡v§]S^p SO§xĩ,
] p i , SU Yc Y R¡n ǯnyl R¡d[ q hÔq£¡m ¡|b §q Ǖ¢]¥ l Rǧ Ų ¯ qē c^p
_§¿zk  qĶÌ ¡v§s ¾ {Ǝ§]Ǳ q¥¡m¿¢¾ Ų ¯ {]§x  ǯny§¾ R_y ¾¢¾ _§¿z]{]§x
¡n¯  ŲyO{ {¤b] uŚsÔɘ R¡d¾ ]¡ƎUg ¾ Rǧ Sĥ ¾§pg¾ v£_¾ u q] h¢l ǯl§^l¾
_§¿zk  qĶ¾ {O^Ô  £̂s ǯs¡c p|'ǯx[ R¡u q |¡¾ ǯv ¿  U¡bl p|¯ ǯv ǯl§^§l _§¿zk 
]¡¾¡cx R¡d¾ YS Ro£¡p] {£¡so {u¤| Q¡s|§p Rǧ ¡v¡sx ]¾ èk_l u p ¡|b §q
R¡d[ sǛ§l ǯ{S _§¿zk  qĶ{u¤| 'Qu¤xÔ' s£¡x ul ǯq zk ]§¾ɘ

_§¿z] ¡|b §q QoÔ q] ǯu¡o§¯ n|dp _§¿z] c Ķ] ǯl[N§x ]¾ ¡q YSb ¡i ¡ið¢
ǯq ¿ l {| ¯ ]§¾ Rǧ ǯl[N§x ]¾ Ų§lÔ]d§pS ¡qc¾ d¢¿pl Y§] dp {£Ų¡l¡ƻl
sÔ¡Ø ¡|b §q {£p u QdǱp ]§¾ɘ ǯl§^l¾ Ųmu _§¿z] c Ķ ¡g b£Ɓ ¾ [ SO§xĩ¾
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u p§bƹ ¾ SU¡pt ¡cǱg¢¾ Ų§rc ¾ Y§u¡¾g c ¡|b §q slǱu §p  ]uǱ¾lɘ QoÔ q] ǯu¡o§¯
è¿ | g¢ ¡sƱ¡snÔ x¯l m ¡] ¡v _§¿zk  ]¡¾§x, ¡{§¯S è¿ | g¢ ¡sƱ¡snÔ x¯] Y^p
R_y ¾¢¾ ¡sƱ¡snÔ x¯ ǯ| ¿ l Ųt¤ l s¾a¡k ǯv _ §x s£¡x ]'ǯx[ Ql£ Ô¡Ø ]¾  p|'sɘ

QoÔ q] ǯu¡o {Ǝ§]Ǳ q¥¡m¿¢¾ ¡s¡tŦ ǯny¾ R_y ¾¢¾ _§¿z]{]§x ¡n¯  n£S-Yg 
uŚsÔ Ų] y p]¡¾§x ǯl§^l¾ ď p¾ _t¢¾l ¾ Ru ¾ {uÔ] o ¾k  p|'sɘ ǯ{§¯
lxl n£S-Yg  ǯl§p uŚsÔ R_s§® ¿  |'xɘ Q¿§yÔ Y§p uŚsÔ§s ¾¾ ǯàĶl R¡u
ǛsǛ Qp£n p p]¡¾ t s mǱ¡^¡p§| Ų] y ]¡¾§c Nɘ

µ½¼¶ bpl QoÔ q] ǯu¡o§¯ ¡x^  ǯl§^l¾ Ųmu ¡]l q ƹ] ¡ƹǵ Ų§bc Ų] y
]§¾ R§u¡¾] ¾ dp US¡x Yĩ cpc ǯ] Ǝ p¢§¯, ¡v^p {Ǝ§]Ǳ R§u¡¾] §¾ Y¡¾dp 
SU¡pt ¡cǱg¢¾ Ų^Ô l QoÔ q] u §bǱx Yr ¡pUg§c uŚsÔ ¡n¡cxÌ

YS ¡]l q^p¾ s §s R¡u {]§x §¿ QoÔ q] ǯu¡o] Q¡tpŠp d§p ¿  U¡blɘ
q¡¾{O^Ô  ¡sď p {Ǝ§]Ǳ q®  Rǧ _§¿zk  ]¾  ¡v§] §p  u p£|¾ s §s YS^p
¡]l q x_l m]  Q¡l§] dǧ¾¢ɘ

Ų¡ko p§v _Ô ǯv Uq¡¾UØ ¡]l q^p µ½¼¶ bp¾ q¾ S R¡dqvǱŚ R§u¡¾] ¾ ¡s¡tŦ
¡sƱ¡snÔ x¯l q hÔq£¡m ¡|b §q Ǖ¢]¥ l ǰ| R¡|§cɘ

ǯl§^l¾ ¡ōl¢¯ ¡]l q s ƛ ¡]USO u§ixc, ¡v¡^¡p µ½¼¸ bpl US¡x Sƹ pǱ
¡x¡u§g§i Ų] y ]¡¾¡cx, ǯ{S^p {Ǝ§]Ǳ u b c£§bg Sp¡ƹ¡gUg Q¿ ǯg]px'd¢ (Yu
RS ¡g), R§u¡¾] ¾ n£dp Ǖp uopÔ QoÔ q§] uŚsÔ ]¡¾¡cxÌ

s ƛ ¡]USO {Ǝ§]Ǳ Q¡l {£Š¾t §¿ {]§x ¡^¡p ^¾¡b u ¡¾ ¡x^  n£^p ¡]§l q¾
¡tl¾l QoÔ q] ǯu¡o¾^§p  Y^pɘ Rp^p ǰ|§c QoÔ q] ǯb¬o£¾¢ Rǧ QoÔ q]
ǯgƎxg§p ¡x^  ¡]l q^pɘ

ǯl§^l¾ l¥l¢¯^p ¡]l q ƹ] ¡ƹǵ u§ixc ¡]USO ¡mQ'¡¾ Ų] y |¯ µ½½µ bplɘ
Ų] y] R¡cx R§u¡¾] ¾ Y] §i¡u] ǯŲcɘ YS ¡]l q^p {Ǝ§]Ǳ R§u¡¾] ¾ u§g -
ǯ¾ x  ǯ] Ǝ p¢¾ Ydp _§¿z] ǯq¡Ĝ] Yx ǯ¾¡x§¯ ¡x¡^¡cxÌ

uS Ru ¾ ǯ] Ǝ p¢¾ _§¿z] Ųv£¡Ø¡sn{]x] YS ¡]l q^p¾ [q¾l v£èl
]¾  Y¡g q hÔÝu ¡n¯ ¾ Ry  q£¡| ¾ ¡^§c Nɘ

QoÔ q] ǯu¡o¾ bl£ mǱ ¡]l q ǯƹ¡g¡ƹ§]x ǯumic: Yp SĦ'i ×¡¾ ǯgåǿÌ ¡v^p
US¡x Sƹ pǱ ¡x¡u§gi µ½½¶ bpl Ų] y ]§¾, ǯ{S^p {Ǝ§]Ǳ SO§xĩ¾ Ydp Ų^Ô l
_§¿z] QoÔ q] ¡r¡xq ǯcȁUS§] uŚsÔ ]¡¾¡cxÌ

YS ¡]l q^p ǯu ¾ Rxu ¾¢l {n S m §] Rǧ uS ǯu ¾ c Ķ{]x] YS
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¡]l q^p q¡®s¨x Ų §¯S Uq§ny ¡n[Nɘ
¡pd u l¥ ¾ Uq§ny u§uǱ QoÔ q] ǯu¡o§¯ ǯl§^l¾ qēu^p ¡]l q u l¥ t z  Q{-

u¢¯ l ¡x§^, ¡v^p¾ p u ǰ|§cÌ Y], n£S, ǯv _, ¡s§¯ _ɘ ]§xd¢¯  c Ķ-c Ķ¢¾ s §s
¡x^  YS ¡]l q^pl ǯl§^§l _¡kly ǌ¾ sǛ§l  Ro£¡p] lĺ¾ u§p ð |¢ skǱp  Rǧ
ǯ{S{u¤|¾ Uq§v ¡_l  {Ǝ§]Ǳ { ¿x¢x skǱp  ]¾ ¾ x_§l _¡kl y ǌ¾ ǯàĶl Ų b¢p
t ¾l¾ Q¿n p¾ Y] ^¡l¯ p n ¡a o¡¾§cɘ QoÔ q] ǯu¡o¾ Qp£§¾ o u§uǱ YS Ųsţ¾
ǯx^§] ǯl[N¾ s ţ¿¢ s¢¾d¾  u| ¡snÔ x¯¾ _¡kl y ǌ ¡st _¾ QoÔ ¡q]  Qǧţl¢ ¾ [
ǯub¾ {|§v ¡_l l ¡]l q^p SO¾ d¢¨x Qp£s n ]¡¾ ǯv ¿  p§¿ƒ¾ u |l ǯl§^l¾ | -
ll QqǱp ]¡¾¡cx ¡]l q^p¾ ǯyz 'ųr' ǯb ¿ ¾ s §sɘ c ¾¾ Să  R¡cx ¡]l q^p¾
SO¾ d¢ Qp£s n ǯpb§px s£] Ĝ ƹ Q¿ S¡ĩ¯ ¾ d¡¾¯§l Ų] y ]¾ ¾, v §l t ¾l¾
QpÔ Ų Ś¾ n£S-Y] c Ķ-c Ķ¢§¾  Uq] ¾ |¯ɘ c ¾¾ y ¾¢¡¾] Q{£ǎl S |¯§l  ǯ{S
] u§r¾  ǯyz ]¾ l s o  ¡n§xɘ

ǯl§^l¾ ǯyz Rǧ zƻ ¡]l q S§Ħ i ɛbp g£ ¡]USO ¡c§ƹuc Yĩ Y¡ŵ§]bpc ¶´µ¸
bpl ¡pU Yd Sĥ ¾§pb§px Ų] y ]§¾ɘ ǯ{S ¡]l q^p {Ǝ§]Ǳ ] p i ¾ USĩc¾
SU¡pt ¡cǱg¢¾ QoÔ q] u S¾p ¡|O] S uŚsÔ ]¡¾§cÌ

Y§p]£ ¿  Y^p ¡]l q ǯl§p]£ ¿  Ydp sÔ¡Ø§¯§| ¡x^s q §¾, v ¾ ¡sz¯§g 
{Ǝ§]Ǳ _t¢¾ ď p R§c Rǧ ¡v ¡sz¯§g  Q¡l§] t x q ¯ɘ ǯu ¾ upl
QoÔ q] ǯu¡o¾ s ¡|§¾ ¡ōl¢¯ Ydp ǯv _Ô sÔ¡Ø¾ p u up¨x Q|  p Sɘ

ǯv ¿  · ǯrƄ¿ ¾¢, ¶´µ» l ½· sc¾ s¯{l S|x¢x  {ƒ¾k ]¾  YS ď p§v _¢dp¾
u¡ǊƷ u¥l£ Ô¾ Ų ¯ ¶´ ¡npu p R_§l | ǐl xl t¡lǱ ǯ| ¿ ¾ R_¨x§] _¡kl Rǧ
q¡¾{O^Ô  {Ǝ]Ǳ¢¯ ]m §]S R¿¡¾ ¾ ¡^¡cxɘ ¡l¡p sc¾u p R_§l ǯl§^§l ¡x^  Y^p
_§¿zk  qĶ, v'l ǯl§^§l {Oǃ¥ l t z ¾ x_l _¡kl y ǌ¾ Ų§¯ _ ǯn £̂¿ S§c, ǯ{S^p
R§u¡¾] ¾ ¡u§c¬¾¢ ¡sƱ¡snÔ x§¯ Ų] y ]¡¾§cɘ YS qĶ^p {Ǝ§]Ǳ ] p i ¾ USĩc¾
SU¡pt ¡cǱg¢¾ QoÔ q] u S¾p ¡|O] S uŚsÔ ]¡¾§cÌ

{ǧ Rǧ o£p¢¯  YS _§¿zk  qĶ^p u£]£ l {n¥yɘ
QoÔ q] ǯu¡o§¯ ǯl§^l¾ ¡]l q Rǧ _§¿zk  qĶ¾ ō ¾  Q]x ǰy¡à] ¡ny¾

x_l {Ǝ]Ǳ ¾^  sÔ¡Ø{]x]§| ǯv {§ŧ ¡|l ]¡¾§c ǯl§p p|¯ɘ q¥¡m¿¢¾ ¡s¡tŦ
sÔ¿{ ¯¡t¡ı] Qp£ƻ §p[ ǯl§^l¾ èk p£]¢lǱp ]¡¾§c Q]£ ħ¡b§ıɘ Up£¡][¿ ¾ ǯx t
{ u¡¾s ǯp ¿ ¡¾§x Nɘ

µ½½· bp¾ R_ƹ u |l QoÔ q] ǯu¡o§¯ ǯl§^l¾ R§u¡¾] l m]  q£Ķ Rǧ
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d¢¯¾¢] x_ o¡¾s¨x ǰ_¡cx {Ǝ¤kǱ Y] sÔ¡Ø_l Ƈuklɘ YS ]m  _u q S R§u¡¾] ¾
¡s^Ô l ǯ] Ǝ p¢ ug§¾ x S ǯl§^l] ǯl[N§x ]¾ ǯ] Ǝ p¢l ǰ_ ¡]c£¡np ]g s q §¾
ǯp¡] s£¡x d ¡ps ¡sb §¾ɘ QoÔ q] ǯu¡o§¯ q ¡¾u s£¡x ǯ] ¿ l ǯ{S ǯ] Ǝ p¢§g §¿
ǯl§^l¾ ¡tc ¾ ǯƹg c {x¡p ]¡¾s¨x R§u¡¾] ¾ SU¡p§ðbpc Rǧ ǯpb §¾x S§dbp
c ¡tǱb¨x ¡x§^Ì

R¡u Q¡l ǯ{¬t _Ô¿ p ǯv QoÔ q] ǯu¡o§¯ ¡]c£ sÔ¡Ø_l ] vǱÔ{¤b¢ ǰx R§u¡¾] -
ǰx Q|  R¡u _u q [N Rǧ R u ¾ ǯ] Ǝ p¢¨x R¡| Ru ¾ Ųv£¡Ø¡sn{]x]
¡]c£ ď p ¡ns¨x ǯl§^l] u ¡Ś ]¾ s¨x {àu |[Nɘ Ru ¾ ǯ] Ǝ p¢l slǱ-
u p b¡x m]  S¡¾¡i¯ u Ų§d×¾ {rxl ¾ ǯàĶl QoÔ q] ǯu¡o§¯ ǯl§^l¾
¡]l q Rǧ _§¿zk -qĶl R_s§® ¿  ¡s¡tŦ l ¡ĺ] q¾ uyǱ Q¡l¨] n¾] ¾¢ɘ
ǯ{§¯ R¡u QoÔ q] ǯu¡o¾ ǰ| ǯl§^l¾ ¡tc ¾ ǯƹg c snx s¨x R§q p §x ]]
Qp£§¾ o dp §x Nɘ

q¥¡m¿¢¾ ¡v§] §p  UŦl ǯnyl ǎ ¯¢t §¿ m ¡] v s¨x {àu R¡cx QoÔ q] ǯu¡oɘ
ǯ]Ss ^§p  UŦl ǯn§y ǯl[N] ǯ{S ¡puŚ§k  dp S¡cxɘ ¡]ś Ų§lÔ]s §¾S QoÔ -
q] ǯu¡o§¯ l ] ¡sp§¯§¾ ŲlÔ ^Ô p ]¡¾ ¡pd¾ u l¥ t¤ ¡u¨x ¤̀¡¾ R¡|¡cxɘ Ru ¾
n¥¡ƹl Y¯  QoÔ q] ǯu¡o¾ Y] Q¡l [^ ^ q¾ ǯny§Ųuɘ ǯ_ §gS d¢¿p ď p¾ { -
op  ]¡¾ ď p¾ ǯdÔ ¡l§¾ ǯ_ §gS q¥¡m¿¢] R§x ¡]l ]¾  YS u| p ¡yà], _§¿-
z], ǯny§Ų¡u] {nÔŲ¯ l up¢z¢dp ¨x R¡u R u ¾ {Ʋń Ų¡kq l dp S ][NÌ

Qď p¡l¡u¾ ţ{Ô ď p Ėpyx ]¯ ɘ
bà£ ǧŧ¢¡xlO ǯvp l¨ǖ Ƴè¾§¿ puPɘɘ

ÌÌ
ǯx^] è¿ | g¢ ¡sƱ¡snÔ x¯¾ _¡kl ¡st _¾ QoÔ q]

Ì Ų] y: ¡p¯u¢¯  s lǱ , µ¸ ǯrƄ¿ ¾¢ ¶´µ»
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t_¿l¢ n n  (ǯdÔ ¡l ǯu¡o)¾ ǯ{ N¿¾kl
ËyÔ utŊ ǯu¡o

t_¿l¢ n n ¾ ¡sz§¯ ǯu ] ǯ]'s d§p[ ¡x¡^s¾ ] ¾§k ǯ] ¿ l uS ǰ]¡c§x  ǯv
QoÔ q]-c Ķ ¡|b §q ǯl[N¾ q ¡ĩlÔ¾ ]h  uS ¡p¡x§^ ɘ ] ¾k ǯl[N¾ ]m  ¡sƱ¡snÔ x¯-
]§xd{u£|¾ c Ķ-¡yà]{]§x t xn§¾ d §pɘ ǯ]¿x sÔ¡Ø_l ]m  ǯ]Sg u p uS
¡x¡^u, l §]  ǯn¬¾ -ǯn¬¡¾¨]ɘ

ǯl[N {ǧ§l ¡]c£¡np q psd ¾l m]  Ru ¾ l l q¡ĩl ] ¡x¾ u ǯu¡o¾ `¾l
R¡cx Rǧ R¡u {ǧ§¾ q¾ S ǯl[N] d ¡p¡c§x ɘ ǯl[N ǯu¡o sOy¾ UČx ¾Ĵ s£¡x
¡bp ¡] ǯx ] {]§x Ru ] Ų §¯ ǰ]¡cxɘ Ru ¾ ¡pd¾ i a¾ ǯq|  ¡iƄ_­¾ ¡sp¡Š
bš ǯu¡o¾ ǯl[N R¡cx i a¾ x'¾ ɘ Ru ¾ u §¯ ǯl[N] {n ¯ u¾§u§¾ 't ¡_p' s£¡x
s¾ Rn¾ vĴ ǰx¡cxɘ ǯ{§¯§| u ¾ ¡qĩ¾ ¡np  ǯl[N Ru ¾ x_l ǰ_ ƃǠq£Ķ pn¢¾
q ¾l ¡m¯ ǰ| m ¡] {u§snp  d§p ¿  R¡d[ ǯu ¾ upl R§cɘ

ǯl[N ǯu ¾ RS YǺ ¡b¾ ǯu§m§u¡g¾ q¾¢à ¾ R_¡np  ¾ ¡l ¡p§d R¡| ǯu ¾ ǯgs£x¾
[b¾l s¡| ǯu ] ¡]s ¡]¡s s£d S¡cxɘ q cl uS ']g¡p¯ p'¾ {Ǝ n] ǰ| m §] §l
'Ų§s¡s¡x¡g'¾ [q¾l ¡x^  ǯl[N¾ Yg  Ųsţ l l Ų] y ]¡¾ U¡x¯ S¡c§x ɘ l l
c ¾ ¡b ¡t ¾up¾ Ųsţ Yg [ R¡cxɘ {]§x §¿ Ųsţ n£g  £̂s t x q S¡cxɘ uS
]§xdl m §] §l ǯl[N ǯu ] ǯŵ§g ¾ i Sx_ Rǧ S¡ĩ¯ p ]p¡ƹ¡gUcp^p ǯn £̂¿ S
sǛl ]m  ǰ]¡cxɘ ]gp ]§xdl ǯu ¾ QpÔlu ¡Ų¯ QoÔ q] (i´) Ų§rc ¾ ¡sp¯
l u£x¢¾ n§¾S ǯl[N ¡s¡tŦ ¡sz¯¾ sǛl SO¾ d¢ ¡]l q q®  Ydp sÔ¡Ø s£¡x§¯S
ǯu ¾ o ¾k  ǰ|¡cxɘ ǯl[N¾ {|q h¢ Y§] sc¾§l QO]y ǌl ]¡x]l  ¡sƱ¡snÔ x¯¾
Ųmu ǯƲk¢ ǯq ¿  ǰy§xp | d¡¾] ¾ x_l ǯl[N¾ £̂s t x {ƒţ R¡cxɘ ǯdÔ ¡l ǯu¡o¾
£̂xy x¢§¯] p¢¡xu¯ ǯb¬o£¾¢ j£ ] s¾ ¡np  ǰy§xp | d¡¾]  ¡p§d R¡| ǯl[N] x_ o¡¾

sǛ {u¯ `¾l ǰ¾ {u§snp  dp S¡cxɘ | d¡¾] ¾ d¢¿pl g] -qSb ¾ Qt s p|'xɘ
¡]ś t_¿l¢ n n ¾ Q¿{¾¾ x§_ x§_ ¡]c£ ]ƹ ǰ|¡cxÌ ¡v§|l£ ¡sƱ¡snÔ x¯l ǯqēp
Rǧ ¡b¡]Õ{  R¡n p ¡cx s£¡x ǰ]¡cxɘ

Ys ¾ ǯl[N ǯl[N¾ qĴ¢ u¢¾  ǯs¬¾ x_l |h §l ǯu ¾ `¾l ^s¾ ¡p¡n¯ ¨] R¡|
ǯ{ u xɘ uS ǯ{S¡np  {q¡¾¯ §x x'¾  ǯc ¿ x¢] ǰx ǯl¡l¯  s ]b qĶ _ ­¢l l£ ¡x
R¡c§x  Q{u¾ s ¡|¾¨x v s¾ ] ¾§kɘ ǯu ¾ n£^ x §_; ǯl[N n£§¯ dp§] Ru ¾ `¾l
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sǛ¿ S b |-t l £̂¿ S ]m  ql ¾ ǯ{¬t _Ô p|'xɘ t_¿l¢ n n S {n ¯ R§s¡x ¡y-
xq£ £̂¾¢¾ p u`¾¾ R§_¡n ǯ^ d ] ¡®¡cxÌ sÔ ¯ u ¡|b §qɘ ǯu ] |h §l ¾ Ǌ l x_
q S ǯl[N Y¡np ]'ǯx ǯv ǯl u ¾ p u§g  ǯ|§p  è¿ | g¢ ¡s¡ƱnÔ x¯¾ ¡t ¡b qn¾ s §s
l ¡x] t£ Ø ǰ|¡cxɘ ¡yà  Rǧ Ųy {p n£§¯ g §l Rð|¢ Rǧ Q¡tď s£¡x§¯S ǯl u ¾
p u§g  l ¡x] t£ Ø ǰ|¡cxɘ è¿ | g¢§¯S p|¯, ¡iƄ_­ Rǧ ǯldq£¾ ¡sƱ¡snÔ x¯¾ ¡t
¡b qn¾ s §s[ ǯu ¾ p u§g  l ¡x] t£ Ø ǰ|¡cxɘ u§¯  ǯl[N] ǰ]¡c§x  ǯv Rq£¡p[
Y¡l¯ ¨x§] ǯ] §p  qŉ {ŧ p p q §x v¡n[ R¡u £̂§sS Ry  ]¡¾¡c§x ɘ ǯl[N ¡]ś
]m §g  ƫ¡p ǯ] §p  Uı¾ ¡n¯  p ¡cx, u §m N u§p u§p R¡cxɘ Rbx ]m  ¾ d¨p¡l]
{ƒţ ǯ] §p  ] §uS p|¯ɘ ǯu ] ]'ǯx ǯv l£ ¡u ¾ dp¢¡l ]¡¾s p d p ɘ Ys ¾ Ydp
R_y ¾¢¾ ǯx^] Rǧ ¡yà ¡s§n q hy x ¾ q¾  R¡| ǯu ] ]'ǯx ǯv ǯdÔ ¡l ǯu¡o]
x_ o¡¾s ǯ^ §dɘ uS ǯl[N] ǯl[N¾ [b¾¨x ǰx ǰ_ ]m  R¾Ɠ ]§¾ §l ǯdÔ ¡l ǯu-
¡o§¯ q hy x ¾ ¡s^Ô l R¿ |p R§x bp¢^p¾ x_§l n¢pp m yuǱ ¾ { ¡|lÔ-bbǱ  Rǧ
q hy x  h S^p¾ sǛ ]m S ]'ǯxɘ q hy x ¾ ¡yà ¡sn d§p ǯl[N Su p ]m  dp ¾
s §s Rb¡¾l |'xÌ ] ¾k q hy x  Y^p {ǧ h Sɘ q cl ǯl[N QtÔ _ldp¾ Rð|¾
s §sS ¡s§nyl Ų] y ǯ| ¿  ǯl[N¾ ¡]l q ǯ]S^p Ru ] ǯn £̂¿ §xɘ x_§l ǯl[N¾
Y_¾ ]¢ c ĶS ¡x^  ǯl[N¾ d¢¿p¢ Y^§p  Ru ] ¡n§xɘ ǯv ¿  sc¾ ǯu ¾ x'¾  Rǧ
ǯs ¿ ¾¢§¯ ǯl[N] ǯ{¿  ]¡¾s¨x v [N§l ǯl[N¾ {ǧ ǯ] h §g  Rǧ ¡]l q§s ¾ ǯn £̂¿ l
R¡u UÕ{ ¡|l ǰ| ǯl[N] ǰ]¡c§x Ì YS§s §¾ Ru ] t¡¿zÔÕ Qp£§Ų¾k  ¡nsɘ ǯl[N
Q{£ǎ v¡n[ ǯu ¾ x'¾ ¾ ¡s¯ ¾ ¡np  ¡np§l R_§sx  Ru ¾ q | ¾¾ [q¾l m]  `¾¨x
R¡| Ų ¯ ǯi¾ `ĥ u p s¡| Ry¢sǱ n ¡n ǰ_¡cx Rǧ R¡u ǯl[N¾ r§g  ǰx¡c§x ɘ
n¥¡ƹtO_¢¾ _t¢¾l ¾ ] ¾§pS |[] s  ǯl[N¾ sÔ¡Øĺ¾ ] ¾§kS |[] sǛ {u¯ ǯv
ǯl[N¾ x_l ]m  q ¡l m ¡]s q ¡¾ ǯ{¯  R¡u Ų§¯ Qp£t¿ ]¡¾¡c§x ɘ ǯl[N Ru ]
]m ¾ u d§l ǰ]¡cx ǯv q¥¡m¿¢¾ sǛl ¡sƱ¡snÔ x¯¨x v [N§l R§u¡¾] ¾ ǯ]§p s  Yg 
x S§ƃ¾¢l 'MEDHI' yž§g  ]¡ƎUg ¾¾ s£g ul ¡g¡q ¡s¡tŦ lmÔ¾ {ţ p ]§¾ §l
l l ¡l¡pdp MEDHI¾ ¡]l q¾ p u R§c: Kaliram Medhi, J.P. Medhi
Rǧ S.B. Medhiɘ ǯl[N Rb¡¾l ǰ| ǯu ] YS ]m  ǰ]¡cxɘ {£^¾ ]m  ǯl[N¾
YS§g  sc¾l pl£ p¨] Ų] y ǯ| ¿  Stochastic Processes p u¾ ¡]l q^p¾ bl£ mǱ
{Oǃ¾p§g  ǯl[N¾ u¥l£ Ô¾ b ¡¾-q Nb ¡npu p¾ R_§l ǯn¡^ ǰ_§cɘ

uS ǯv ¿  sc¾ ¡i§bƒ¾l | ¯n¾ s n¾ Y^p ǯ| §gxl TAJ KRISHNA HOTEL
¡yà  ¡sz¯] s|x R§x bp  bÝ Yg l t _ ǰx¡c§x ɘ R§x bp bÝ^pl ǯl§xO_p ¾
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Uq-u£^ÔuŜ¢, ¡yà  uŜ¢ Rǧ sǛ{O^Ô] QoÔ q§][ t _ ǰx¡cxɘ Ų ¯ ǯi¾ydpu p
ǯx ] |'sɘ ǯ{S {u¯l ǯu ¾ Yg  Q¡l Rb¡¾l Q¡tďl  ǰ|¡cx ǯv uS ǯu¡o ] ¾§p
ǯdÔ ¡l ǯu¡o¾ uS ¡]s  |[N ǯp¡] s£¡x sǛ§]S_¾ ]¢ sÔ¡Ø§¯ {£¡o§xɘ ] ¾k§g  R¡cx
Y§p o¾k¾ ǯv ǯl§xO_p  QťŲ§nyl ǯdÔ ¡l ǯu¡o¾ ¡]l q§]S^p ǯgåǿ s£]¾ n§¾S
sÔ¿| ¾ ǰ|¡cxɘ uS l ¾ q¾ S ǯr p ]¡¾ x§_ x§_ n n ] ]m §g  d§p ¿ l ǯl[N
Rp¡Šl ǰ|¡cxɘ

ǯ]Su |u p R_§l ǯl[N ǯnUl ]¾ p ul ǯ| ¿  ¾ u¡n¯ ¾ ¡s ¡b ǯu¡o ]§xd¾ Yg 
i a¾ UÕ{¿l ǯl[N] ql ]  U§ı xp ]¡¾ u£^Ô Q¡l¡m ¡|b §q QOyð|k ]¡¾s¨x ul ¾
q cl ǯl[N n£s ¾ ǯr p ]¡¾ ǯu ] ]'ǯx ǯv ǯu ¾ q¡¾s§lǱ l£ ¡u§¯ ] u§g  ]¾ Ì ] ¾k
ǯl u ¾ ¡yà  Rǧ Ųy {p R¡nl YS o¾§k {t  {¡u¡ll t _ ǯx ¿ ¾ v§mƹ Q¡tďl 
R§cɘ

ǯl[N v¡n[ Ų ¯ ·´ sc¾u p s¯{§l i §¯§s¡gcl t£ ¡_¡cx, lm ¡q disciplined
life style¾ ] ¾§k b ¡¾]£ ¡¾ s ¾ sc¾ s¯{¨x§] d¢¯ S m ¡] ǯl[N QlÔŚ d¡gx ¡sz¯¾
¡]l q qĶ, _§¿zk  qĶ ¡n ¡x¡^ Yg  RnyǱp¢¯ d¢¿p ]g S _'xɘ ǯl[N] uS Ys ¾
Uı¾ è¿ | g¢¾ ǯn¬x§_ ¡sŠ u¡Š¾¾ s ¡|¾l |h §l x_ q S¡c§x ɘ uS b ¡¾ sc¾u p
R_§l _ ­¢l l£ ¡x ǯl[N] q psd ¾¾ Rl ¾ `¾¨x ǰx ǰ_¡c§x  v §l ǯu¡o q¡¾¯ x¾
q psd ¾¾ `¾§g  {O¾àp ]¡¾s q ¡¾ɘ ǯl[N Rð|¢ Rǧ Rp¡Šl R¡cxɘ ¡]ś ǯ{S
`¾§g  Rǧ l l p Sɘ ǯ]s  sc¾ R_§l è¿ | g¢¾ ¡s§s] pŠ ǯ]šl Qp£¡ǎl Y^p
{t l ǯl[N] {ŧ p d§p ¿  Qp£ǎ p Yg  n¤¾nyǱpl ǯn^  q S¡c§x , ǯ{S¡np  uS Yg 
b¾] ¾¢ ] ul q¡ƬusO_¾ ¡np dq£¾ ¡dx ¾ s Ox §ny {¢u Śl R¡c§x ɘ Qp£ǎ p¾
¡]¯n OyS ǯu ¾ upl sǛl ŲƯ¾ {¥¡ƹ ]§¾ɘ R¡u s ǧ ǯl[N] vm vm {ƒoǱp  dp s
q ¡¾§x §p?

uS Q¡l n£ ¡^l ǯv R¡d Ų ¯ ¡l¡p u |u p Q{u¾ s ¡|¾l m] ¾ ] ¾§k ǯl[N]
ǯyz u¤ǛlǱl | ǐl xl x_ o¾  p|'xɘ v¡n[ ǯl[N] ǯu ¾ {£¡os x_  ǯ]'s g [ ]m 
R¡cx, lm ¡q ǯyz u£ǛlǱl ǯl[N¾ {'ǯl ]m  ql  p|'xɘ R¡u Q¿§yÔ ǯl[N¾ u¥l£ Ô |'s
s£¡x ts  p ¡c§x , ] ¾k ǯyz {u¯¨x§] ǯl[N¾ ]p¡b¯ c§pc R¡cxɘ t¡¿zÔ§l ǯl[N¾
] ¾§k ¡]s  Yg  ]¾ ¾ ]m  R¡u S¡lu§oÔ q §¾ ɘ Q{ul èk¢dp] Uqv£Ø {ŧ p
d§p ¿ ¾ q¡¾§sy Yg  _¡® l£ ¡xs q ¡¾§x "t_¿l¢ n n "¾ n§¾ sÔ¡Ø{]x] Q¡o]
Qp£Ų ¡kl ]¡¾s q¾  v s s£¡x Ry  ]¡¾s q ¡¾ɘ

ÌÌ
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yÔ utŊ ǯu¡o Ydp Q¿{¾Ų Ŭ RS Y YǺ ¡sz¯ Å ǯl[N |Îx ǯu¡o¾ i a¾
u u ]¾ i a¾ q£ĶÅ

Ì Ų] y: Qðn¤l, µ¹ ǯrƄ¿ ¾¢ ¶´µ»
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Regional Contributors

Professor Medhi
ËGautam Barua

Professor Jyoti Medhi will be missed by many of us. That his
time was approaching, we all knew, but when the end came,
the loss was nevertheless there. I have had the good fortune
to have interacted with this wonderful person for a number of
years. He was a true scholar, and a dedicated teacher. His early
achievements could have enabled him to build a career anywhere
in the world, but he chose to come back to Guwahati and stayed.
In spite of the relatively small Mathematics community here, he
worked to build the Department of Statistics at the University
and he helped a number of its faculty to get PhD degrees under
his guidance. He showed everyone how you can continue to
do research at the global level even if you are not at a leading
institution of the world. For much of his life there was no Internet
and so many of the things we take for granted today were not
available to him.

What made him a global academician? He did a lot of
commendable work and published his work in leading journals
of the world. He had over forty publications and he had a h-
index of 15 which is very high for the number of publications
he had. The number is even more impressive when we consider
that many of his publications are from the pre-Internet era, when
access to information was not so good. But he also wrote a
number of books. Two of his books, ''Stochastic Models in
Queueing Theory" (Academic Press) and ''Stochastic Processes"

49



(New Age) are known all over the world. This is borne by the
large number of citations these books have had (646 and 495
respectively, according to Google Scholar). The second book has
seen a lot of success in classrooms too. It has gone into a 4th
edition. In fact, the 4th edition was released shortly before his
death and a copy of which he got to see.

Prof Medhi was involved with IIT Guwahati right from the
beginning of the Institute in 1995. He had visited a number
of the other IITs earlier and he knew that in an IIT he would
find fellow researchers. He sought us and we were glad to have
the support and help of such an expert. He sat in many faculty
selection committees. He was a member of our Senate for a term.
He took part in the activities of the Mathematics Department of
the Institute. In the early years, most faculty at IITG were young
and he, as a father figure, guided many of them who are now
themselves doing so well on the global scale. He was a frequent
visitor to the central library of the Institute as long as his health
allowed him to do so. The Institute has honoured him with a
Honoris Causa Doctorate.

As I was involved in IITG administration for quite a while,
my interactions with him were many and our interactions grew
further closer once his son Deep Medhi started interacting with
me, as we work in overlapping fields. In later years he leaned on
me and I leaned on him for support. Even then I was surprised
to find that at a time when we were worried about his weakening
health, the every hungry researcher in him was able to publish
a short article in a University of Missouri Journal in 2013. He
was 85 when he wrote the article and 88 when it got published!
This showed how dedicated he was to the quest for knowledge.
May his soul rest in peace.
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ÌÌ
Gauta Barua was a former Director of IIT-Guwahati and is the
current Director of IIIT-Guwahati.

XX

Medhi Uncle
ËKarmeshu

I have a long association spanning almost five decades with
Prof. J. Medhi whom I addressed as uncle. Uncle Medhi and my
father (late Prof. H.C. Gupta) were together at the University of
Manchester, U.K. in 1954 and subsequently uncle Medhi returned
to University of Gauhati and my father joined University of
Delhi. I had the good fortune of meeting uncle and his family
when they visited us in Delhi in the 1960s. I was a student
pursuing B.Sc.(Hons.) Physics at University of Delhi and have
fond memories of his affection towards me and interest in my
academic pursuits.

After my Ph.D. on ''Diffusion of Brownian particles and
Langevin equation," I was a visiting Assistant Professor at
University of Waterloo in the Department of Systems Design.
There I became familiar and got interested in uncle's research
work on queueing theory and studied the excellent book
authored by him on Stochastic Processes, Wiley 1982. I was
extremely happy to find American Mathematical Monthly 1982
mentioned the book to be a masterpiece, which had found its
way into syllabi of graduate course in Probability and Statistics
in various universities and R&D centers across the world. Many
generations learnt stochastic processes and their applications
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from this book. After joining School of Computer and Systems
Sciences, Jawaharlal Nehru University in 1986, I followed his
book on Stochastic Models in Queueing Theory, Academic Press.
Many of my M. Tech/Ph.D. students learnt queueing theory for
performance studies of communication networks from these two
books, which have been remarkable addition to the knowledge
base in these areas.

I am highly appreciative of the fact that Prof. Medhi had the
unique ability, though rare, to have expertise in both theoretical
and applied aspects of statistical methodology. What was
remarkable about Prof. Medhi was that he decided to continue
to remain at Gauhati and spread the culture of mathematical
sciences not only North-East region but across the whole country.
Prof. Medhi made outstanding contributions to the field of
time-series, queueing theory and application of sample surveys
methodology to applied problems. He published extensively
in research journals of great repute, both in service as well
as post-retirement period. In view of his vast contributions to
the cause of science, in particular mathematical sciences, Vigyan
Prasar (An autonomous organization under DST, Government of
India) brought out a book ''Glimpses into the Life and Works
of J Medhi" authored by Dr. C. K. Chetia. Prof. Medhi was
Honorary Professor at Institute of Advanced Study in Science
and Technology, Guwahati.

During last five years of my frequent visits to Guwahati, I
always made it a point to visit uncle Medhi and his family.
As usual, he was warm and affectionate and appreciated my
visit. Even at the age of ninety, he was full of enthusiasm
and would discuss research problems with me. Every time I
visited, he would encourage me to continue to be active in
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research and blessed me. This was a wonderful feeling. He
was a very affable person and because of his disposition, he
was widely respected. Prof. Medhi was totally devoted to his
research and deeply interested in dissemination of mathematical
sciences. He dedicated to the cause of research in statistical
sciences and produce outstanding scholars. Prof. Medhi was a
great and complete human being.

ÌÌ
Karmeshu is a Professor in the School of Computer and Systems
Sciences at Jawaharlal Nehru University, New Delhi.

XX

Professor JyotiPrasad Medhi Sir: A
Visionary Par Excellence

ËTarini Kumar Dutta

Ever respected 'Professor JyotiPrasad Medhi Sir': a brilliant
academician, a world-famous scholar, a person of towering
personality, leadership and multi- faceted ideology, outstanding
teacher and creator of highly dignified and progressive family
and strong believer of rich Indian Philosophy, passed away on 3
February, 2017 in Guwahati due to his old age ailment, leaving
behind two highly educated sons and two daughters and a
host of relatives. While I got admission into the mathematics
department of Gauhati university in 1972, I learnt about his
idealism in perfect teaching, and since then I was in frequent
touch with him for various academic discussion including his
extra-ordinary zeal of performing deep-rooted research work
with innovative and original ideas of evolution.
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Prof. Medhi Sir was born in 1924 in a culturally rich family of
Ramdia village in the district of Kamrup, Assam State. With
exceptional devotion and academic enthusiasm, he had built
up a very brilliant academic career from school level to Master
degree. He obtained his Master Degree in Pure Mathematics from
Calcultta University with two Gold- Medals: one for securing
first position and the second for securing record marks. He joined
the Cotton College in 1948 as a Lecturer in Mathematics for a
short period and then he joined the department of Mathematics
& Statistics of Gauhati University in 1949 and worked in the
Independent Statistics Department till his retirement in 1985.

Being engrossed in the mission of his research career, Prof.
Medhi Sir went to Manchester University in UK in 1952 in
order to pursue MS degree in Statistics (by Thesis) under the
supervision of Prof. M.S. Barlett on Time Series Analysis. After
successful completion of his MS degree, he joined the university
of Paris for a Doctorate degree under the guidance of Prof. R.
Fortet. In 1956, the university of Paris awarded him the degree
of Dr-es-Sc (D.Sc.) on him with special honour ''Tres-Honorable."
During this time, he studied a diploma course in French language
and obtained the ''Diplome de Langue Francaise" with 'honorable'
in 1955. His initial research paper jointly with Prof. Barlett
''On the efficiency of procedures for smoothing periodogram
from time series with continuous spectra" was published in
Biometrica (London) in 1955 with far reaching consequences.
Prof. T. Subba Rao, the first Ph.D. scholar of Medhi Sir at
Gauhati University and at present an Emeritus Professor at the
University of Manchester described in a special issue of Assam
Statistical Review, a Research Journal in Statistics published by
Dibrugarh University as a mark of respect to Medhi Sir in 1991
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as follows:
''... when I discussed with Prof. Medhi for a possible topic
for research, he suggested to me that I should look into
spectral analysis of time series to which he introduced me
and which was considered at that time (during 1960) to be
the most advanced and useful research field (with potential
applications for engineering and meteorology etc.). In fact,
many of the chapters of my Ph.D. thesis submitted to the
University of Gauhati (1966) were on spectral estimation:
a subject on which I am still working nearly for 30 years.
I chose this topic as a tribute to Professor Medhi ... "

During the period of 1956 to 1985, Prof. Medhi Sir produced
ten Ph.D. scholars in diverse fields like Time Series Analysis,
Univariate and Multivariate distributions, Stochastic Processes,
Econometrics, Demography, Operations Research, Optimization
Theory and Mathematical Logic. He published more than 50
research papers most of which are thought provoking prominent
papers published in high standard research journals. To speak
honestly, his prominent publication placed Gauhati University
on the ''Academic World Map" of research in different branches
of Statistics. Prof. K.R. Parthasarathy, an Emeritus Distinguished
Scientist of ISI Delhi, in one of his papers entitled ''Some
highlights on the work in probability theory in India during
1980-2008: A Report" published in Current Trends in Science
wrote:

''A considerable amount of research in Applied Probability
has been going on in the universities and IITs. ... Some
major centres of such activity have been in groups around
Professor J. Medhi in Guwahati ..."

His other research fields, viz. Estimation of spectral density
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function of time series, Probability Distribution, Stochastic Process
in Queueing, Meteorology and Hydrology, Econometrics, etc. are
of immense practical importance in computer, communication
system, transportation and industrial processes. His illuminating
research works attracted many outstanding scholars of many
prestigious universities abroad. The doctoral thesis of a scholar
from MIT and another from University of Toronto leaned heavily
on his works.. In the research paper ''A Diffusion Model for
Packet Travel Time in a Random MultiHop Medium" published
in ACM Transactions on Sensor Networks, vol. 2, no. 3, pp. 111-
-128, 2006, Prof. Erol Gelenbe of Imperial College, London
wrote:

''... We represent the distance of the packet to the
destination by a Brownian motion [Einstein 1926; Medhi
1991]."

Citation of Prof. Medhi's name in the same bracket along with
Einstein indeed highlights Prof. Medhi Sir as an outstanding
contributor in the scientific research field. In another research
paper, "The Bulk service queue with a General Control Strategy:
Theoretical Analysis and a New Computational Procedure"
written by Prof. W.B. Powell of Princeton university and Prof.
P. Humblet of MIT, USA, the authors cited 5 papers of Prof.
Medhi and his co-workers out of a total of 16 papers in the
reference section. And many more examples may be described
in this direction. Prof. Medhi Sir's creative brain still worked
till his death. Probably his last research paper ''Success runs in
Symmetric Bernouli Process" was published in Missouri Journal
of Mathematical Sciences, vol. 25, no. 2, pp. 215-219, 2013. He
published this paper at the age of around 90, a marvelous work
in world history of science. Prof. Myron Hlynka of University of
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Windsor, Canada commented:
''It is a gem- small and beautiful ... and Prof. Medhi
connected his work with some Indian linguistic history,
Wonderful!"

In addition, Medhi Sir wrote six books, five of which are in
English and one in his mother tongue Assamese. His first book,
Stochastic Processes, was published in 1982 has been widely used
as a text book for graduate, post-graduate and research level
courses in many countries all over the world. In a review in
American Mathematical Monthly in 1982, Prof. Theodore A. Vessey,
an expert in Probability Theory and Stochastic Processes from
the USA, wrote:

''... Of the dozen or more texts published in the last
five years aimed at the students with the background of
first course of probability and statistics but not yet to
measure theory, this is the clear choice. An extremely well
organized, lucidly written text with numerous problems,
examples and references. The emphasis is on Markov
process with applications ..."

Similar comments on his different books are found in different
reviews of world scientific publications.

For many academic programs as a Visiting Professor Medhi Sir
visited University of Montreal, Canada (1967-1969); McMaster
university, Canada (1984, 1993); University of Wisconsin, USA
(1985) and University of Toronto, Canada (1982, 1987). Moreover,
he served with dedication Dibrugarh, Delhi, Chandigarh, Calcutta,
Gujarat, Patna, Kurukhetra, Pune, Madras, Utkal, Osmania,
Tirupati Ambalay universities and IIT Kanpur, IIT Madras,
IIT Bombay, IIM Kolkata, IIT Guwahati, Sardar Vallabhbhai
Bidyapeeth and so many, as invited speakers. Gauhati University
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conferred on him the title of Emeritus Professor in 1987,and
Dibrugarh University awarded D.Sc. degree (Honoris Causa) in
1997.

Prof. Medhi Sir contributions are not only in the academic
world, but also in the big Corporate houses all over the Globe. In
August 1993, Prof. Medhi Sir, after completion of an assignment
in Canada was on a private visit to USA with a tourist visa.
Motorola Inc (Satelite Communications Division, Chandler, AZ,
USA) on their own initiative, requested the Immigration and
Naturalization Service of USA to grant him non-immigrant
VISA classification that would allow him to render scientific
consultation. Finally it was done, and thus Medhi Sir offered
significant helping hands to many Corporate sectors.

After his retirement in 1985 from Gauhati University, he
became the Director of Institute of Advanced Study in Science
and Technology (1985-1987). As the Director he laid a strong
academic and research foundation with solid towers and pinnacles
for which it has become today as one of leading research
institutes in India. Further he was the Chairman, Assam
State Selection Board (1985-1990), Chairman, Education Reforms
Commission, Assam (1993-1995).

Prof. Medhi Sir was a versatile genius and was closely
associated with different socio- academic organizations. He fully
understood the precious value of time and was a dedicated
lover of reading different news papers, various books, magazines,
journals in order to keep a breast of day- to- day knowledge all
over the world. He was steadfast in decision, determination,
uncompromising and unyielding with ideology and everyone
bowed down to his dynamic and towering personality. Physically,
though he is no more, the art of maintaining his family and social
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life, his helping ideology to all section of people, his voice and
advice, etc. still haunt our memory and his immortal soul still
survives with us to inspire and stimulate us all the time. Lastly,
I pray to the Almighty to grant eternal peace to his noble soul,
and that sufficient strength is given to the family members to
bear this irreparable loss.

ÌÌ
Tarini Kumar Dutta is a Consulting Professor, Mathematics

Science Division at Institute of Advanced Study in Science and
Technology. He retired as a professor of Mathematics from Gauhati
University.

XX

Glimpses of A Great Teacher and Human
Being

ËJyotirmay Chakravarty

He did not teach me in college or university. I did not meet
him frequently. But I always carried in my mind his image as
what an ideal teacher ought to be.

When I joined Cotton College as a pre-university student in
1976, I met Deepankar (Debu) who became my close friend. I
came to know that he was the son of Prof. Jyoti Prasad Medhi
about whose scholarship I was beginning to learn. Students used
to talk about the text books he wrote, and about his research
work. But my first meeting with him took place at what was a
rather unlikely place - Jadabpur University, Kolkata, in the year
1977. I was called for an interview for the National Science
Talent Search Scholarship conducted by the NCERT. When I
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was waiting outside the interview room, I came to know from
some of my predecessors that Prof. Medhi was there as one of
the Board members. As I entered the room and wished the
Chairman, I threw a quick glance at the other members, and
could immediately place Prof. Medhi as the second member on
the right of where I was to sit. As I saw him, the image of a
very pleasant, gentle and peaceful countenance got imprinted
in my mind, whose smiling eyes were continuously pouring
out affection and goodwill. This was the first ever interview I
faced. The first question to me from the Chairman was what
my hobby was, and there my answer landed on the wrong
court. My answer was - listening to cricket commentaries! The
Chairman stared at me for a few seconds and remarked almost
jeeringly, ''You just tune into the radio and sit listening to the
commentary?" I realized that I should have said something like
''reading scientific journals" or ''doing scientific projects." But
making a shift at that time could be even worse. Involuntarily, I
glanced towards my right, and saw a pair of kindly, reassuring
eyes saying that nothing has been lost yet. My confidence came
back to me. After one or two questions on cricket, the Chairman
asked me what the length of the cricket pitch was, and then asked
me to convert the length to light years. I did not remember the
numerical value of the light year, and therefore wrote down the
entire mathematical expression on a piece of paper and presented
it to the Chairman saying that if we carry out the calculations,
we will get the value. The Chairman looked carefully at what
I wrote, said ''Good!" and handed me over to the next member.
The other members asked me some questions on Physics and
Chemistry, which I could answer. Finally Prof. Medhi was to
take his turn. I became a little tense because I had no idea what
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questions could be asked on Statistics or Mathematics. But when
he asked, it was much less like asking a question and more like
inviting me or helping me to solve an interesting problem. He
wrote out a numeric polynomial of degree five or seven and
asked if that was divisible by four. It struck me quickly that the
expression could be factorized, and indeed, four came out as one
of the factors. As soon as he sensed that I was proceeding in
the right direction, he said ''Ok, that is fine," and my interview
was over. Just for the sake of completeness, I did receive the
scholarship that year.

A few years later, Debu joined me at St. Stephen's in the
Post-Graduate classes. Prof. Medhi during those years used to
visit Universities all over India as well as abroad as a visiting
Professor or as a member of various Boards. He used to make
short transit halts in Delhi and come down to our college to see
Debu. I remember a couple of such visits during which I met
him closely. I initially felt a little awkward while going out to
meet him, not knowing what to talk about or what to ask, as I
felt very small in front of his stature and scholarship. But his
unassuming manners and pleasant and affectionate disposition
soon put me completely at ease. It was amazing how such a
simple person could actually be doing the kind of work he was
doing on his subject, which were highly acclaimed and received
with great respect worldwide by scholars and researchers. One
such day, just before he was to leave from Delhi, I was sitting
with him in Debu's hostel room. Suddenly, Parag (Late Parag
Kumar Das) appeared at the door and asked Debu in his typical
loud and clear voice, ''Has Jyotida gone?" From where he was
standing, he could not see Prof. Medhi. As Parag walked into the
room, Debu, with an upward tilt of his face turned towards Prof.
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Medhi coolly indicating to Parag that he was still there. Parag
was mortified, and dumbly rephrased the question, ''Jyotirmoyda
has not gone?" Prof. Medhi understood, smiled quietly and did
not say anything. This was the only occasion when Parag, who
was one year junior to me in college, ever addressed me as
''dada"!

After joining the Police service, I never had a posting in
Guwahati until the year 2000. Before I went out to Delhi on
Central deputation sometime in the year 2004, I went to his
residence a couple of times when Debu was in Guwahati. I met
him after a lapse of almost twenty years. But he recognized me
and placed me immediately, and also recalled a lot of things
about me. I felt extremely honored and privileged. I did not
have the fortune of being his student. But he was a teacher
wherever he was, and in every moment of his life. Teachings
of a great teacher travel far beyond the confines of class rooms
and campuses and come straight into our life in many forms.
More than the inputs delivered on a particular subject or topic,
great teachers are remembered for their ability to inspire the
souls and enlighten the minds of people who come into contact
with them. Great lessons are learnt from their character, their
conduct, their sense of dedication, their humility and selfless
interest in students who come to learn from them, and above all,
the limitless goodwill and affection that they constantly shower
on the entire humanity. And I think it does not require a very
erudite mind to spot such greatness, because even the ordinary
mind can easily see and feel it, like I have probably done.

ÌÌ
Jyotirmay Chakravarty, IPS, is an officer in the Indian Police
Service in the Assam Cadre, which he joined in 1986.
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J P Khura
ËPaban Kumar Borthakur

One is fortunate to get the company of a great man. He
is more fortunate to get such a company in a simple, homely
environment. Such is my case of association with Prof. (Dr.) J P
Medhi, whom I addressed with respect as 'Khura'.

'Debuda' was my senior in St. Stephen's College. He was in
5th year of M. Sc. Mathematics, when I joined the college in
1st year B. Sc. (hons) course in 1982. He was different in many
ways from others --- in his talking and his silence, walking or
waiting, writing or lecturing. He was like my elder brother and
guide in the college. I often wondered about these rare qualities
about 'Debuda'. The day I met 'J P Khura' in their residence
at Guwahati, my mind was clear as to how so many of the
personalities of Khura was reflected in Debuda's personae. Cool,
composed, intellectually radiating ...

I found Khura very very affectionate and encouraging. He not
only encouraged me every time I had the occasion or opportunity
to meet him, he also encouraged our two sons, whom I took to
him to receive his blessings. There are many simple persons in
every place. There are also some intellectual persons of high
calibre in many places. What I observed is that generally a kind
of arrogance is attached with the high level of intellect. But it
was completely missing in the case of J P Khura. He was simple
to the core of his heart; Always with a smiling face and listening
ears.

I consider myself lucky to come into association with such a
great Professor and fatherly figure. Let him shine wherever his
is today. Let him reside in a peaceful abode. Om Shanti!
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ÌÌ
Paban Kumar Borthakur is a member of the Indian Administrative
Service (IAS) in the Assam Cadre.

XX

My impressions
ËUttam Kumar Borthakur

It was sometime in the year of 1976 or 1977 that each of the
science students of the pre-university classes had been asked by
the Departments of Physics and Chemistry of Cotton College to
name a partner for the practical lessons. I was not prepared for
this. I did not know who I should ask to be my partner. I knew
that after everyone had chosen his or hers, someone would fall
into my lot, and so I decided to wait.

I was pleasantly surprised when Deepankar Medhi (Debu, as
he was popularly known) asked me whether I would like to
team up with him. At that time, I was wondering if I should
give up mathematics, while Debu and a few others would solve
the sums with alacrity. I thought my goose was cooked, when
`dy/dx' of differential calculus turned out to be something other
than division of `dy by dx'. So when he had chosen me as his
practical partner, I was pretty vexed as to why he had picked
me up! I have never asked him though.

Occasionally, I visited Debu's home at Jalukbari. I was
introduced to Dr. Jyotiprasad Medhi, Debu's father. He smiled
and he looked genial to me. But I, like most hostellers, was
more interested in what Bor Ma cooked for us! I called her Bor
Ma from the very beginning, as I got to know from my mother
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that she was senior to her in studies. By association, Debu's
father became my Bor Deuta. I did not have much to do with
a scholarly looking professor and only knew that he was head
of the Statistics Department of Gauhati University. Bor Ma was
closer.

Though in my mind my friendship with Debu was never
interrupted, yet as it happened in my case with most of my
classmates, I had lost contact with him also for almost fifteen
years or so. Internet brought us closer again in the mid part of the
nineties of the last century. One evening, I had been briefing a
senior colleague about a case, when discussions somehow took us
to Dr. Jyotiprasad Medhi. Advocate Kamrul Hussain Choudhury
(a.k.a. Selim) had told me with great respect about the giant
of an academician that Bor Deuta was. I simply had no idea
that he was an internationally acclaimed authority in statistics.
May be a few years later, I had attended a meeting with Debu,
where I was in awe to listen to a very learned man saying that
Professor Medhi was possibly the eldest living scientist in India
who was still active in research. The Internet brought to me more
information about this illustrious son of Assam but I never felt
any unease talking to him about mundane things of this world.
But then, that was my best. And it was quite mortifying to me
when he would introduce me to others saying that I was pretty
bright!

One day I was reading something about his contributions
to Queuing Theory. I had earlier read a write-up by one of
his students about a practical problem he had solved regarding
movement of vehicles through a terminus. Then I realized that
Debu, who is an author in routing and networking, must be
using similar methods for achieving optimality in traffic in the
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Net. My guess was right. I could find the references. Earlier I
had considered that my friend was a very learned man. From
then on, I began to consider Bor Deuta lot smarter than Debu
ever was!

When in his confusion, Bor Deuta was reading the newspaper
upside down in the hospital bed one morning, I realized for the
second time in my life the kind of havoc that infection plays
even in the minds of a man with immense mental abilities. Next
time I met him, he was finding the oxygen mask annoying. He
vaguely smiled once and gripped my hands firmly with his. I
was sick for a few days in between and I was getting better news
from Bablu (his younger son) and my friend Dr. Sanjeev Kumar
Bhuyan. Like everyone else, I began to think that this resilient
man had made another comeback. But that was not supposed
to be.

It was almost ritualistic for me to visit him on first day of July
each year. If I could not, I would call. The third day of July
was my father's birthday. It was apposite that Bor Deuta had
his birthday two days ahead of Deuta. This first day of July and
henceforth, he shall be missed.

ÌÌ
Uttam Kumar Borthakur is his elder son's life-long friend.

XX

A Tribute to a Great Motivator, Medhi Sir
ËHiranya Borah

Dr. Jyotiprasad Medhi, popularly known as Medhi sir, is one of
doyen of statistical fraternity of the entire country and one of the
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most popular statisticians of the world. He is one of the pioneers
of stochastic process in India. As a student of statistics, I know
how much he was respected among the students and teachers of
statistics in India. Due to my official position, I am blessed to
travel all over the world to attend a few official and un-official
meetings and seminars on official statistics. In most of the places,
the participants are aware of three Indian statisticians: Professor
Mahalnobis, Professor Rao, and Professor Medhi, if not more.
That is the stature of Medhi sir in the eyes of the statisticians'
world over.

I am very fortunate to interact with this mega star of statistics
due to my friendship with his elder son Debu (Dr. Deepankar
Medhi) and also, equally unfortunate not to be a student of
Medhi sir.

At personal level, I was indebted to sir on many accounts.
He was a referee on all of my applications for jobs during my
student cum un-employed days.

During 1979-81, I had to stay at Medhi sir's residential quarter
at Jalukbari many times due to thrust-upon holidays by the
college authority. During my stay at his residence in Jalukbari,
I seldom opened my mouth before sir fearing he might ask me
something on statistics. As a student of statistics, I never been
a student who had the audacity to interact with sir. Perhaps
he also understood my mental condition as soon as I used to
appear before him. He always asked me questions on many
things except statistics. I used to give answers in one or two
words only. Debu usually teased me for that.

But when the question of career building of mine came to his
court, he helped me like a true guardian. He advised me on
how to appear before an interview, what should be studied for
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competitive examinations etc. Even when we reached Delhi for
our masters, he took personal interest so that we were not sent
back by Delhi University for not having our result out at the
time of admission. It is because of his personal intervention, we
were able to get admission in Delhi University. Most probably,
without that help, I would not be where I am at at this juncture
of my life.

When I was selected for Indian Statistical Service in 1985, I
went to his residence (Debu was in the USA at that time) to tell
him about my selection, he hugged me like a father which I shall
never forget. That was the last time I met him at his University
quarters in Jalukbari. After that, when I was posted in Guwahati
as the Regional Head of NSSO, I used to call sir to inaugurate
our training programmes to motivate our officers and officials.
In most of the times, he was gracious enough to honour our
invitations. During my stay in Guwahati, I was a regular visitor
at his Silpukhuri residence.

I am sure many of the brilliant students of sir will write on
his statistical statesmanship, his extra-ordinary knowledge on the
subject, but I am avoiding that simply because, being a dwarf
in statistics, I cannot measure the height of the statistical giant.
Therefore, I want to share something I learnt from sir which is
completely non-statistical in nature.

I learnt from him what modesty is. I learnt from him, how to
bring up children to be good citizens. I learnt from him how to
motivate students/ children for higher studies without uttering
a single sentence to study further, how to motivate an elderly
person to work even after retirement. I learnt from him how
to motivate a subordinate to work beyond his/ her potential
without using a single harsh word. He motivated me how to
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live a disciplined life. He motivated me, how to beat diabetes to
live a long and extremely fruitful life. I am sure he motivated
many of his students and colleagues through his actions, not by
words.

His demise will definitely create a void in the statistical
fraternity which will probably never be filled in near future. In
my opinion, his loss will not be limited to the statistical fraternity
only, it is a great loss for Assam as he was the only professional
known in any professional discipline outside the country.

I am happy in way that Sir was active till his last days, which
is normally not so common at the age of 90 plus. Further, his
sons and daughters are well placed in the society, which many
successful people cannot boast of. I wish Baidew a healthy life
and further success to his offsprings.

At last, thank you Medhi Sir for your contribution to my life.
ÌÌ
Hiranya Borah is a member of the Indian Statistical Service (ISS)
and is a life-long friend of his elder son.

XX

A tribute to Medhi Uncle
ËAnuradha Barua

It came as a shock to me when Rumjhum, my dear friend of
over 40 years, called to inform me that her father (Medhi Uncle
to me) had passed away.

I had the good fortune of knowing Medhi Uncle since the
mid 1980's. Being a frequent visitor to Rumjhum's house in
Silpukhuri, I would almost always find Uncle sitting in the living
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room or out on the verandah of their house, absorbed in a book
or reading the newspaper. He would always greet me with a
smile and ask about my progress in studies. In those days,
maybe I never really realized how much he was revered as an
academician across the world. Rumjhum would frequently tell
me about his trips abroad as a visiting professor and I gradually
came to realize how fortunate I was to know him from such
close quarters. His greatness lay in the fact that he was so very
simple in his way of life and so humble that I never had to think
twice before requesting him to explain something I had found
difficult to understand in class. He made it sound so simple and
interesting that things would immediately become crystal clear.

The last time I met him (in November last year), he looked at
me with his characteristic smile, gave me a firm handshake and
thanked me for visiting him. Little did I know that it would be
the last time I would meet him.

I think there is one way someone can live on, and it is through
those you leave behind. I see Uncle in his children and sweet
loving Aunty, who even in her hour of grief still remembered to
offer me a cup of tea.

Goodbye, Uncle and may you be in peace, wherever you are.
I will miss you.

ÌÌ
Anuradha Barua is his youger daughter's life-long friend.
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¾ dǛ¿ 

Y_¾ ]¢ ď p-lqǕ¢¾ ǯ{ N¿¾kl
Ëp§_p yS]¢¯ 

_¡kl Rǧ q¡¾{O^Ô  ¡sď p¾ RŚdǱ ¡l] d_ll QoÔ q] i×¾ ǯdÔ ¡lŲ{ n ǯu¡o¾
sÔ¡Øĺ Y¡g Qp£ƻ p-ǕǨq ǰ| U¡h¡cxɘ Rp| §l, ¡yà mǱ¢ Rǧ {|]uǱ¢§] o¡¾ q ¡¾-
s ¡¾] lm  q¡¾¡bl { u ¡d] d¢¿pl ǯl§^l R¡cx {O§snpy¢x, ǯŲ¾k n ¯] sţ£ ¾
n§¾ɘ '_t¢¾ dx-{ē ¾¢ ǯ¾¬ u c¾'¾ n§¾ _sǱ|¢p YS_¾ ]¢ sÔ¡Ø R¡cx ď p¾ lqǕ¢¾
n§¾ɘ ǯ{Ss §sS ǯny Rǧ ¡s§ny¾ ¡s¡tŦ UĂǊ¾¢¯ ¡yà p£ƻ §p R_s§® ¿  {ŧ pdp]
qn Rǧ qns¢ ¡sp§¯§¾ ŲlÔ ^Ô p ]¡¾ YS RĵŲb ¾ ¡su£^ q¡ĩl _¾ ]¢§¯ ¡l¾ p¨Ɓ
sc¾ s¯{¨x§] ď p¾ { op  ]¡¾ _'xɘ {]§x §¾ Ų¡l {un¥¡ƹ{ƎŦ YS_¾ ]¢ q¡ĩl¾
R¡cx u p£|¾ Ų¡l _t¢¾ {ǜn¯l  Rǧ {u d¾ Ų¡l[ n ¯sńl ɘ

] uǨq¾ ¾ u¡n¯ l µ½¶¸ æ¢ƹ ž§l dŧx t ]¡¾§x[ ¡p§bS ǰyy¿§¾ q¾  ǯl§^l¾
¡ql¥ -u l¥ ¾ ǰ{§l q¡¾¯ x¡g ¡iƄ_­¾ s ¡{Š  |'xɘ ¡iƄ_­§l ǃ£ x¢¯  ¡yà  ð|k ]¾ 
Ų¡lt ¿ p c Ķ ǯu¡o§¯ ¡snÔ ¯l¡p] d¢¿p¾ ǯyz Ǌ¾¨x§] {u p ]¥ ¡lĺ§¾ ď p¾ { op
]¡¾ _'x-c Ķ-c Ķ¢{]x¾ s §s ǰ| m ¡]x Rǧ Y¡l¯ [ ǰ| m ¡]s ǯŲ¾k ¾ ǯ{Ud¢¯ 
UÕ{ɘ

o¢¾, ¡ǎ¾, QlÔŚ q¡¾y¢¡xl sÔ¿| ¾¾ YS y xŲ Oƫ q¡ĩl_¾ ]¢¾ b]£ §¿-u£§^ ¡s¯¡q
q¾  ǯ] ux {ǜn¯l ¾ ǯq |§¾ {]§x §] {u §p R]zǱk ]¡¾ R¡|¡cxɘ uS sÔ¡Ø_l-
t §¿ ǯv¡l¯ S ǯl§^l] x_ q S¡c§x N ǯl§^l¾ sÔ¡Øĺ¾ YS ǯu |p¢¯l ¾ Ų¡l R]zǱk
Qp£t¿ ]¡¾¡c§x Nɘ uS ǯl§^l¾ c Ķ ǯ| ¿ ¾ ǯ{¬t _Ô x t ]¾  p ¡c§x N v¡n[ ǯu ¾
Y_¾ ]¢ ¡yà èǧ ǕǨ§qS Ʋń  ]¡¾ R¡|¡c§x Nɘ ǯl§^l¾ q ¡mǱ¿ y¾¢¾¢ Ǩq Q¡î§¯
ð|k ]¡¾§x[ ǯl§^§l ǰm ǯv ¿  ¡snÔ ¯l¡p] {Ǝn¾ u dl ǯl§^l {n ¯ d¢¿Ś ǰ|
m ¡]sɘ ǯl§^l¾ ǖ¥¡ll uS ǯu ¾ _t¢¾ Ʋń Ė¡x ¡p§¿np ]¡¾§x Nɘ

½-¶-µ»
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QoÔ q] ǯdÔ ¡lŲ{ n ǯu¡oP {Ʋń ǖ¾k
Ët£ s§pƱ¾ b|¾¢¯ 

]uǱ§]S Ų]¥ l mǱl ouǱ s£ ¡x ď p ]¾  Ydp ]uǱ§v _¢¾ d¢¿p¾ {rx q¡¾{u ¡Ŭ
`¡gxɘ _¡kl d_l¾ Y_¾ ]¢ u|¢Ǩq QoÔ q] ǯdÔ ¡lŲ{ n ǯu¡o Ru ¾ u d¾q¾ 
¡b¾¡np¾ s §s è¡b _'xɘ Y_¾ ]¢ ¡pƼ l _¡klď¾ Y] _ ¡k¡l] d¢¿p¾ Q¿{ p
|'xɘ

{ Ə¡l] ] x¾ ¡v ǯ]S_¾ ]¢ t ¾l¢¯ q¡¾{O^Ô  ¡sď p¢§¯ ǯl§^l{]x¾ ¡sbàk
]uǱ¾ ¡d¾ d¡¾¯§l RŚdǱ ¡l] ^Ô ¡l QdǱp ]¡¾s¨x {àu ǰ|§c ǯdÔ ¡lŲ{ n ǯu¡o
ǯ{S {]x¾ u d¾ QpÔlu Q{u u l¥ ¾ ]¥ l¢ {Ś p ǯdÔ ¡lŲ{ n ǯu¡o§¯ ¡p¾Ś¾ { op 
Rǧ QoÔ¿{ ¯¾ d¡¾¯§l RŚdǱ ¡l] ^Ô ¡l x t ]¡¾ Q]x ¡pd§] p|¯ ǯny u l¥ §] 
¡sƱ¾ ƫń Rǧ Ų §¯ ¡_] ¡sď p¾ u p¡bĶl Ų¡l¡ƻl ]¡¾ ǰm _'xɘ

s xÔ] x¾q¾ S Y_¾ ]¢ l¢áo¢ c Ķ ¡|b §q q¡¾b¯ ¡n¯  ǯdÔ ¡l ǯu¡o§¯ µ½¸µ bpl
ƃǠq£Ķ UqlÔ] ¾ ¡tl¾l ǎ p n^x ]¡¾ ƹ ¾ pƒ¾ {| Ų§¿¡y]  q¾¢à  q c ]§¾ɘ
c£nu cǱp ǕkǱ qn] x t ]¡¾ ]gp ]§xd¾q¾  Ǐ l] ¡ið¢ x t ]§¾ɘ Ǐ l§] ı¾
¡yà  x t¾ s §s ǯl§^l ]¡x]l  ¡sƱ¡snÔ x¯l t¡lǱ |¯ Rǧ {£^Ô ¡l§¾ ƫń _¡kll
Ǐ l§] ı¾ ¡ið¢ x t ]§¾ɘ U§ƪ^§v _Ô ǯv Ǐ l] Rǧ Ǐ l§] ı¾ ¡ið¢ x t ]¾ 
{u¯ ǯc ¿ l ǯl§^§l b ¡¾g  ǯ{ k¾ qn§]§¾ q£¾ǃ¥ l ǰ|¡cxɘ

µ½¸¼ bpl ]gp ]§xd¾ ŲsØ  ¡|b §q ǯv _n p ]¡¾ ǯl§^§l ]uǱd¢¿p¾ q l¡p
ǯu§xɘ µ½¸½ bpl ǯl§^§l ]gp ]§xd Y¡¾ è¿ | g¢ ¡sƱ¡snÔ x¯¾ _¡kl ¡st -
_l ǯv _n p ]§¾ɘ l ¾q¾  ǯl§^l UĂ ¡yà ¾ s §s ǯq¡¾c¨x v ¯ Rǧ ǯq¡¾c
¡sƱ¡snÔ x¯¾ ¡s^Ô l {Ɠ ¡¿l ¡sn R¾ r¾§g'¾ lĺ ¿o pl _§¿zk  ]¡¾µ½¹º bpl
{Ɠ ¡¿l  Rǧ q¡¾{O^Ô  ¡sď pl iØ§¾g ¡ið¢ x t ]§¾ɘ µ½º· bp¾q¾  µ½¼¹ bpl
b ]¡¾¾q¾  Q¿{¾ ǯx ¿  ¡np¨x§] ǯl§^§l è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡sď p
¡st _¾ QoÔ q] Rǧ u£¾Ɓ¢ ¡|b §q ] vǱ¡psǱ | ]§¾ɘ YS ] x§c ¿ ¾ ¡tl¾§l ǯl§^§l
µ½»½ bp¾q¾  dp{O^Ô  _§¿zk  ǯ]š¾ q¡¾b xp ¾ n ¡¯ĺ[ s|p ]§¾ɘ S¯ ¾ Uq¡¾[
µ½»¶-»¹ ] x§c ¿ l ǯl§^§l è¿ | g¢ ¡sƱ¡snÔ x¯¾ ¡sď p èǧ (Dean, School
of Science) ¡|b §q Rǧ µ½¼¹ bp¾ è¿ | g¢ ¡sƱ¡snÔ x¯¾ Qǎ ¯¢ Uq b vǱÔ ¡|b §q
] vǱÔ ¡psǱ | ]§¾ɘ è¿ | g¢ ¡sƱ¡snÔ x¯¾q¾  Q¿{¾ ǯx ¿ ¾ q cl µ½¼¹ bp¾q¾ 
µ½¼» bp¨x ǯl§^§l è¿ | g¢¾ Institute of Advanced Studies in Science
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and Technology¾ q¡¾b xp {ē x] ¡|b q, µ½¼¹ bp¾q¾  µ½½´ bp¨x Q{u
b¾] ¾¾ ¾ ¡dÔ] s c¡p s'iǱ¾ QoÔà ¡|b §q Rǧ µ½½· bp¾q¾  µ½½¹ bp¨x Q{u
b¾] ¾¾ ¡yà  {Oǃ ¾ R§¯ _¾ QoÔà ¡|b §q ] vǱÔ ¡psǱ | ]§¾ɘ

µ½½· bpl ǯl§^l ǯv¡l¯  ] p i l R¡cx ǯl¡l¯  R§u¡¾]  v£Ø¾ ƺ¾ ¡s^Ô l
sǛ§ny¢¯ ¡p_u ug¾x ¾ _§¿zk  ¡st _ Yg S ǯl§^l] ǰsď ¡p] q¾ uyǱn l  ¡|b §q
RuŜk dp ¯ɘ ǯl§^§l YS RuŜk ð|k ]§¾ Rǧ ¡p_u¾ _§¿zk  Rǧ ¡s] y
¡st §_ {ŧ£^¢p ǯ| ¿  ǯ]l§s ¾ {u{Ô ¾ {u o p-{¤Ķ R_s® ¯ɘ t ¾ll m]  t ¾l¢¯
_§¿z] ¡sď p¨x R_s§® ¿  Y§p {ŧ p¾ Un |¾k Q¡l ¡s¾xɘ YS Q¿n p¾ yx _ ǰx
QoÔ q] ǯu¡o] Qs¡|¾ _l¾ uvǱ n  Ųn p ]¡¾s¾ s §s Qp£§¾ o dp S R§u¡¾]  v£Ø¾ ƺ
b¾] ¾¨x ¡p_u§g §¿ ¡x^  R§snpqĶ^p¾ Y] Oy¾ Uń¥ ¡l lxl ¡n¯  |'x:

"Dr. Medhi is a recognised worldwide expert in the
queueing theory His publications and papers on the subject
have been presented to the brightest scientific minds in the
world. Dr. Medhi has anthored the text book 'Stochastic
Models in Queueing Theory.' His participation is of
enormous benefit to the.....project's success..."

Ų{Ɠ ¿Ô ŲÝu (Stochastic Processes) ¡sz¯l QoÔ q] ǯu¡o¾ _§¿zk S ¡s-
Ʊ¾ q¡¾{O^Ô  d_ll Q¡l UĂ ǎ p Q¡o] ¾ ]¡¾ R§cɘ ǯl§^l¾ n£]£ ¡¾§¾  Q¡o]
_§¿zk  qĶ RŚdǱ ¡l] R§x bp¢l Ų] y q S§c Rǧ ǯ{S _§¿zk ¾ RNl o¡¾
Yu RS ¡g, ¡ŲŪgp, g¾Ŕ' R¡n¾ n§¾ q¥¡m¿¢¾ ¡s¡tŦ uvǱÔ n {ƎŦ ¡sƱ¡snÔ x¯l
_§¿zk  b¡x R§cɘ S¡lq¤§sǱ Ų] ¡yl ǯl§^l¾ ðŞ¾ ¡tl¾l ¡vn§¾ Ų{Ɠ ¿Ô ŲÝu,
qO¡Ø lĺ¾ (Queueing Theory) n§¾ ¡sz¯¾ UĂ qvǱ ¯¾ ðŞ R§c, ǯ{Sn§¾
q¡¾{ O¡^Ô]¢¯ qń¡l¾n§¾ _¡kl Rǧ q¡¾{O^Ô  ¡sď p¾ Ǐ l] ǯƲk¢¾ Uq§v _¢ q£-
Ǌ] R§c Rǧ {sǱ{ o ¾k q®£ ¨¿¾ s §s Ųǋl ]¾  _¡kl¾ R§u ndp] ðŞ[ R§cɘ
American Mathematical Monthly l ǯl§^l¾ Ų] ¡yl ðŞ Stochastic
Processes(John Wiley & Sons) {Ǝ§]Ǳ ¡n¯  uŚsÔ YS o¾k¾, "of the
dozen books published in the last five years aimed at students
with a background of a first course in probablity and statistics but
not yet to measure theory this is the clear choice. An extremely
well orgainzed and lucidly written text with numerous problems,
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examples and references." Stochastic Models in Queueing Theory
(1991, Academic Press, Boston and San Diego) p u¾ UĂ qvǱ ¯¾ q -
hÔ q£¡m^p Mathematical Review, Siam Revies, The Statistician R¡n
h Sl sǛxt §¿ ŲyO¡{l ǰ|§cɘ u¤xlP Ǐ l] u|x ¾ q¡¾{O^Ô  ¡sď p ¡st _¾ c Ķ-
c Ķ¢¾ s §s Ųk¢l v¡n[ ǯl§^l¾ Statistical Methods (1992, John Wiley &
Sons, New york and Wiley Eastern Ltd, New Delhi)p u¾ q£Ǌ]^p
u oÔ¡u], Ǐ l] Rǧ Ǐ l§] ı¾ qvǱ ¯¾ q¡¾{O^Ô  ¡sď p¾ s ¡kdÔ Rǧ QmǱp¢¡l¾ c -
Ķ-c Ķ¢¾ x_§l QpÔ pÔ ¡sz¯¾ _§¿zk ] ¾¢ {]x¾ q¾ [ {u §p {u n¾ q S§cɘ _¡kl
ǯv {Nb ¨]§¯ RpŠn ¯] Rǧ ǯ]¬l£ |§x Ł¢q] ǯ{S§g  ǯl§^l¾ 'Y], n£S ǯv _-¡s§¯ _'
p u¾ ¡]l q^p q¡® Uqx¡ƀ ]¾  v ¯ɘ

QoÔ q] ǯu¡o¾ lĺ ¿o pl u£h n|dp _§¿z§] iØ§¾g ¡ið¢ x t ]§¾--- S¯ ¾
¡tl¾l q Nbdp è¿ | g¢ ¡sƱ¡snÔ x¯¾ _¡kl Rǧ q¡¾{O^Ô  ¡sď p ¡st _¾ ǯdÔƻ
¡yà] Rǧ s ]¢ q Nbdp ǯny Rǧ ¡s§ny¾ Qð|¢ Ų¡lƻ pl ] vǱ¡psǱ | ]¡¾ m] 
¡s¡yƻ ¡sď p¢ɘ è¿ | g¢ ¡sƱ¡snÔ x¯¾ n§¾ ǯl§^§l ¡iƄ_­ ¡sƱ¡snÔ x¯ Rǧ ǯldq£¾
¡sƱ¡snÔ x¯§¾  s£¡p¯ n ¡puǱ kl qt¤ l Q¡¾|k  ǯv _ S¡cxɘ

QoÔ qp  Rǧ _§¿zk ¾ Uq¡¾[ QoÔ q] ǯu¡o§¯ ǯ]Ss g [ q¡¾{ O¡^]¢¯ {u¢à 
Rǧ QoÔ p q¡¾b xp  ]¡¾§cɘ ln£q¡¾ t ¾l b¾] ¾, Q{u b¾] ¾, ǯ]Ss ^§p 
¡sƱ¡snÔ x¯, ¡sƱ¡snÔ x¯ Qp£n p R§¯ _, ǯx ]§{¿  R§¯ _, ¡sď p Rǧ Ųv£¡Ø
_§¿zk  q¡¾zn SlÔ ¡n¨x[ ǯl§^§l ǯ{¿  R_s® S§cɘ

d¢¿p¾ ¡s¯¡x q¾§l  Ydp brx ǯi] ¾ n§¾ ]uǱsÔǊ ǰ| m]  YS_¾ ]¢ Q{ o ¾k
sÔ¡Ø] è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡sď p ¡st _l {ƒńǱp  dp s¾ s §s (» d p£-
¿ ¾¢, µ½½º) R§¯ dp ]¾  ¾ ƺ¢¯ qvǱ ¯¾ Y^p R§x bp  bÝl ǯny-¡s§ny¾ Q{O^Ô
èku£ë ǯx ] {u§¿l ǰ|¡cxɘ ǯ{S {t ¾ QoÔ q] ǯdÔ ¡lŲ{ n ǯu¡o] ¡sƱ¾ q¡¾{O^Ô 
¡sď p¾ l ¡ĺ]{]x¾ u dl U§ƪ^§v _Ô s£¡x Q¡t¡|l ]¡¾¡cxɘ

Ųb ¾ ¡su£^ YS_¾ ]¢ ¡sƱs§¾kÔ q¡ĩ§l ¡sƱ¾ u p¡bĶl Q{u¾ q¡¾b¯ q¡lƻ  ]¡¾
¡p¾§¿ ¡sn ¯ u ¡_§xɘ Q{u¾ u ¡gl dŧ ð|k ]¡¾,S¯ §lS ¡yà  ð|k ]¡¾ ,S¯ §lS
QoÔ qp  ]¡¾,[§¾[¡¾ d¢¿p S¯ §lS ]g S ǯl§^l¾ ]uǱ¾ ¾ ƺ¢¯ n£¿ ¾n¡x q ¾ ]¡¾
RŚP¾ ƺ¢¯ qvǱ ¯l Ų¡lƻ  ]¡¾§x, ¡]ś YS ]m  ¾ dÔ^p¾ ¡]u p¾ Q¿_l ǯ{S ¡sz§¯
{§Š|¾ Q¿] y R§cɘ ']uǱ§kÔ¿ ¡o] ¾§Ǌ u  r§xz£ ]n bp'l u§p-Ų §k ¡sƱ { ]¾ 
YS _¾ ]¢ ]uǱ§v _¢§¯ ǯ] §p  ¡n§p sNg -s |p¾ Ry  ]¾  p ¡cxɘ ¡]ś ǯl§^l¾ èku£ë
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¡|b §q R¡u ǯl§^l¾ d¢¿p¾ ¡s¯¡x q¾l |'ǯx[ ǯnyu l ¨x ǯl§^§l R_s§® ¿  ǯ{¿ ¾
Ǖ¢]¥ ¡l ǕǨ§q ¡]s  Yg  b¾] ¾¢ {ŧ p q s s£¡x Ry §¾ s g b S R¡c§x Nɘ R¡u Ry 
]¾  o¾§k ǯl§p]£ ¿  ǯ] §p  Ǖ¢]¥ ¡l ǯp §q ¿ ¨]§¯ u p£|dp Ru ¾q¾  ¡b¾¡np¾s §s
Rl¡¾ _'x ɘ ¡]ś ǯl§^l¾ ]uǱ¾ ¡d¾ d¡¾¯§l ǯl§^§l {n ¯ Ru ¾ x_§l m ¡]sɘ
R¡d ǯl§^l¾ RnÔƲń  ¡np  YS ǖ¥¡lb ¾§k§¾S ǯl§^l¨x Ru ¾ RŚ¡¾] Ʋń Ė¡x
ď qp ]¡¾§x Nɘ ǯl§^l¾ ¡s§n| Rĵ  ¡b¾y ¡Ś x t ]¾] ɘ

ÌÌ
t£ s§pƱ¾ b|¾¢¯  ǯldq£¾ ¡sƱ¡snÔ x¯¾ ]Ŝx ¾ QȚ Yɛd ¡u§p{ÔpÅ ǯl[N ǯu¡o¾
Ų Øp c ĶÅ

XX

ǯdÔ ¡l ǯu¡o c ¾¾ ǯ{ N¿¾klP ¡]c£ sÔ¡Ø_l Qp£t¿
Ë¡sƱ¡dÕ bÝ¿lǱ¢

µ½º» bpɘ R¡d¾ q¾  ¡h] qē c sc¾ R_lɘ ǯdÔ ¡l ǯu¡o c ¾] uS d¢¿pl
Ųmu x_ q S¡c§x N ǯu ¾ ¡s. Yc.¡b q¾¢à l ǯŲ¡×§]x¾ Yåg pǱ x q¾¢à] ¡|b §qɘ
c Ķ ¡|b §q uS R¡c§x N t¢ǧ Ų]¥ ¡l¾ Rǧ x d]£ ¾¢¯ , l §l Ru ¾ b¤ ­ Ś sc¾¾
n£ ¡np¢¯  ǯŲ¡×§]x q¾¢à  ǰ|¡cx è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡st _lɘ Ǖ t ¡¿]§l
upl Yg  t¯t s ǰx§¯S q¾¢à  ¡ns¨x ǰ_¡c§x Nɘ ¡]ś q¾¢à  ǰ| m §] N§l q¾¢à]
¡|b §q c ¾] c Ķ¾ Ų¡l u¾u¢¯ x Rǧ {| p£t¤ ¡ly¢x s£¡x Qp£t¿ ]¡¾¡c§x Nɘ Rǧ
ǯ{S Qp£t¿ R¡d§] q¡l ǯu ¾ upl d¢¯ S R§cɘ

ǯ{S bp§lS q¡¾{O^Ô ¡sď pl { ŧ ¡p] ¡sz¯ ¡|b §q ǰx Ǐ l] q¾¢à l Ųmu
ǯƲk¢l Uı¢kǱ ǰ| è¿ | g¢ ¡sƱ¡snÔ x¯¾ Ǐ l§] ı¾ ǯƲk¢l p u x_ [Nɘ YSs ¾ ǯu¡o
c ¾] x_ q §x N ¡st _¾ u£¾Ɓ¢ QoÔ q] ¡|b §qɘ Ų ¾¡Ɠ] szǱl c §¾ Ru ¾ Þ c xs¨x
ǯp |[N§lS c ¾ ¡t¡d¡gO Ų§rc ¾ ¡|b §q ¡s§ny¨x è¡b ǰ_¡cxɘ ¤̀¡¾ R¡|¡cx Ru ¾
b¤ ­ Ś sc¾¾ R¾Ɠ¡k§lɘ Rǧ c §¾ ǯ{S sc¾§lS R¾Ɠ ]¡¾¡cx q¡¾{O^Ô   ¡sď p¾
Yg  pl£ p Z¡ă] ¡sz¯ Qq §¾cpc ¡¾c bǱɘ ǯƲk¢§] h l c ¾] ǯn¡^¡c§x N Ydp QlÔŚ
{ ¿x¢x, {Ų¡lt Rǧ RĵŲlÔ¯¢ ¡yà] ¡|b §qɘ QŚlP ǯl§p]£ ¿  Yg  Qp£t¿ c ¾¾
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c Ķ{]x¾ up¨x R¡|¡cxɘ c ¾¾ ǐƹ UĂ ¾k, {£Š¾ |Ǌ à¾, c ĶS {|§d s£¡ds
q¾  o¾k¾ q hn p Ru ] RƱǊ ]¡¾¡cxɘ ǯl§p¨]§¯ µ½º½ bpl c ¾¾ c Ķ ¡|b §q
R¡u Ǐ l§] ı¾ q¾¢à l Ųmu ǯƲk¢l Uı¢kǱ |[Nɘ ǎ p¢¯ ]§xdl ¡yà]l ¾ {£§v _[
x§_ x§_ q [N, Y§p Q¿ǎ l Y¡np c ¾] x_ q s¨x ¡sƱ¡snÔ x¯¨x ǰ_¡c§x N, U§ŁyÔ
c ¾¾ Qo¢pl _§¿zk ¾ ] u R¾Ɠ ]¾ ɘ c §¾ ¡]ś Uq§ny ¡n§x, ¡s§ny¨x ǯv ¿ ¾
ǯbƹ  ]¾ ¾, RƱ { ¡n§x {| ¯ ]¾ ¾ɘ c ¾¾ ]m  R¡cx, n¾u| ¾ qSc ¡^¡p { N¡bs
x §_, v §l QmǱ¨p¡l]t §s ǯ] §p  Q{£¡so ¾ {ŧ£^¢p |s p x §_ c ¾¾ q¾ uyǱ u§l
¡d. R¾. S SlÔ ¡n q¾¢à ¾ s §s Ųǋ¡l[ R¾Ɠ ]¡¾¡c§x N, ¡]ś ǯ{S sc¾§lS µ½»´
bp¾ ǯyz¾ ¡q§p uS ¾ dp¢¡l¾ ǰ{§l d¡­l ǰ| UĂ¡yà ¾ RNb¡p s n ¡n ¡n¡c§x Nɘ
c §¾ ]m §g  _u q S ǯs¯  q S¡cx, u§¯  ǯ{S ] ¾§k c ¾] Y¾ S r£ ¡¾¡c§x Nɘ

¡]ś ǯu ¾ Y§p ǯ{¬t _Ô ǯv c ¾¾ Ųmu_¾ ]¢ {Ś p y]£ Śx  q¡¾{O^Ô  ¡sď p] { -
ŧ ¡p] ¡sz¯ ¡|b §q ǰx ]gp ]§xdl Ru ¾ c Ķ¢ ¡|b §q q¡®s¨x R¡|¡cxɘ y]£ Śx ¾
ǯu ¾ Ų¡l ǯb§p| ǯn¡^ RƱǊ ǰ|¡c§x N ǯv c §¾ Ru ¾ ¡yà]l ] ǰx Q{śƹ p|¯ɘ
]m §g  t ¡s upl RpŠ Qp£ts ]¡¾¡c§x Nɘ y]£ Śx [ ]¥ l] vǱÔl §¾ Ǐ l] q¾¢à l
Uı¢kǱ ǰ|¡cxɘ

S¯ §¾ ¡]c£ sc¾¾ ¡qcl c ¾¾ q£Ķ n¢q ø¾ ]gp ]§xdl q¡®s¨x R¡|¡cx _¡kl]
{ ŧ ¡p] ¡sz¯ ¡|b §q ǰxɘ dǧ¾¢ Qsǎ ¾ q¾ ts¾ ¡qcl ǯ{S {u¯§c ¿ l Q{u¾
¾ dp¢¡l¾ d_ll Yg  R§x ­k¾ {¥¡ƹ ǰ|¡cx, Rǧ ]gp ]§xd¾ q¡¾§sy] ǯ{S
R§x ­§k c£S ǰ_¡cxɘ ¡]s  Ų] §¾ n¢q ø¾ Ru ¾ ¾ dp¢¡l¾ Ų¡l R]¥ ƹ ǰ| q¡¾¡cxɘ
]m §g  c §¾ {umǱp ]¡¾s q¾  p ¡cx, Rǧ uS upl t ¡s ǰx¡c§x N S¯ ¾ s §s c §¾
¡pƬ¯ ǯu ] ǯs¯  q S§cɘ c ¾¾ q¾  RNl¡¾ m] ¾ Rǧ Yg  ] ¾k ǯ{Sn§¾ uS ¡p§dS
{¥¡ƹ ]¡¾ ǰx¡c§x Nɘ ǯ{¯  µ½»´-¼´ bp¾ ]m ɘ ¡]ś ǯv¡l¯  Ry¢¾ ny]¾ ǯyz¾ r §x
uS _ ţ¢s¡Ǌ, ¡yxq£ £̂¾¢ Qēxl m ¡]s¨x ǰx¡c§x N, ǯu ¾ t£ x t ¡a ǰ_¡cxɘ c ¾] s §g
q§m ǯv¡l¯ S x_ q S¡c§x N c §¾S Ųm§u u l x_ S¡cxɘ u§¯  u §d {u§¯ c ¾¾
`¾¨x[ ǰ_¡c§x Nɘǯ]¡l¯ [ c ¾] ǯu ¾ Ų¡l ¡sǨq ǯvp x_  p S s¾ē u §d {u§¯
Ų¡l§v ¡_l u¤x] q¾¢à l ǯ] §p s S s Ox  t z l Uı¾qĶ ¡x¡^§x c §¾ ǯu ] ǯ{S
s|¢§s ¾ Ys ¾ b]£ r¾ S ¡ns¨x ¡n¡cxɘ

S¡lu§oÔ c ¾¾ bl£ mǱ {Ś p Qx] pŠ S[ q¡¾{O^Ô  ¡sď p] { ŧ ¡p] ¡sz¯ ¡|b §q
ǰx ]gp ]§xdl Ru ¾ c Ķ¢ ǰ|¡cxɘ ¡{ ¡v ¡] p|[] c ¾] Ydp Ǖt sn¾n¢
u¾u¢¯ x u p£| ¡|b §q q S uS ǯu ¾ t _Ô¾ yx _ ǰx¡c§x Nɘ
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S¯ ¾ ¡qcl c ¾¾ x_l ǯv _ §v _ ǰ|¡cx ]gp ]§xd Q¿{¾Ų Ŭ ¡yà] b'¾ ¾
¡s¡tŦ ] u] d¾ {OÝ Ślɘ upl R§c Ųmus ¾¾ qēèǧ Qp£ƻ pl c ¾] R¡u u ¡l
¡p¡c§x N ǖ¥¡lðŞ U§ŧ bp¾ s §s,Rǧ c ¾¾ x_l ǯv _ §v _ ¾^ ¾ n ¡¯ĺ R¡cx Ru ¾
[q¾l, c ¾] uS `¾¾ q¾  ǰx ǰ_¡c§x N Rǧ R§]¬ `¾¨x ǰ_ ǰm R¡|¡c§x Nɘ c §¾ ǯ{S
{u¯l ylsyǱ _¾]  Ql¢l¾ ¡yà èǧ{]x¾ ǖ¾k¾ s §s R§¯ dp ]¾  ' qēèǧ
' Qp£ƻ p¾ s §s Ru ] yx _ v ¡b¡cxɘ ]gp ]§xd¾ Ql¢l¾ ¡yà]{]x¾ lmÔ
{ƒ¡xl Y^¡p ¡i§¾×¾¢ ðŞ¾ s §s c ¾] ǯv¡l¯  x_ o¡¾ ǯl[N¾ ¡pd¾ d¢¿p¾ ]¥ ¡l
¡x¡^ ¡ns¨x ǰ]¡c§x N, c §¾ QlÔŚ ¡sp¯¾ ǰ{§l ǰ]¡cx ǯv ǯl§^§l ¡p§d ¡pd¾ {ƒ§ţ
¡x¡^s¨x Q{umǱɘ ǯl¡l¯  n¢q ø¾¾ ǰ{§l ǯv _ §v _ ]¡¾§| R¡u c ¾¾ {Ǝ§]Ǳ Yg 
¡x^¡p ǯ_ g S¡c§x Nɘ l §¾  q cl ¶´µ· bpl R¡u ǯv¡l¯  ¡ōl¢¯ ¡sƱv£ń¾ ] xl ]gp
]§xd¾ Q¡Ǌĺ¾ ¡sǧ§ń p ¡u Q|  n£§vǱ _ Rǧ l ¾ q¾  Uı¾k¾ S¡l| {] {£¿¡¾ Yg 
Qp£ƻ p¾ R§¯ dp ]¡¾¡c§x N, c §¾ ǯl¡l¯  ǖ¥¡lðŞ^p¾ s §s Yg  ¡x^  ¡x¡^ ¡n¡cxɘ

YS§s ¾ Q¡tďl ¾ q¾  ǯn¡^¡c§x N, c ¾ Ydp QlÔŚ {|d {¾x u p£|, { o ¾k§l
Ru ¾ Qp£§¾ o ǯ]¡l¯ [ p ]b p]§¾ɘ y ¾¢¡¾] Q{umǱp |§x QpÔ ]m ɘ

c ¾¾ x_l ]m  q ¡l m §] l  Y¡np c ¾] ǰ]¡c§x N, Rq£¡p ǯn§^ p R§u¡¾] l ǰ_
m ¡]s q §¾, l §l ¡b¡]Õ{  SlÔ ¡n[ UĂ^ q¾ɘ c §¾ Qxq ¡u¡b¡]¯ S | N¡| ǰ]¡cx,
¡s§nyl ǰ_ m ¡]s¨x |'ǯx ǯn§^ p sǛ R_§lS ǰ_ l §¾ ǎ ¯¢ s ¡{Š  |s q ¡¾§x §|N-
ǯlp, p S uS S¯ §lS Q{u§lS m ¡]u ǯyz ¡pPƱ {¨x§]ɘ RŚdǱ ¡l] ^Ô ¡l {ƎŦ
Ydp QoÔ q], v ¾ ¡x^  ¡]l q q¥¡ms¢¾ Ų ¯§s ¾ ¡sƱ¡snÔ x¯¾ q hÔq£¡m, ¡v _¾ ]¢§¯
½¶ sc¾ s¯{§l  RŚdǱ ¡l] dkǱ x{u¤|l _§¿zk u¤x] ¡psţ ¡x¡^ R¡cx,ǯl§^l¾
¡pd¾ ǯny¾ Ų¡l, u l¥ t¤ ¡u¾ Ų¡l ¡] _t¢¾ Qp£¾ _, t ¡s§x ¡s¡ǖl |s x_  |¯ɘ

c ¾ ǯv ¡]u p {¾x d¢¿pv qp QtÔǊ R¡cx, ¡v§¯S c ¾] c ¾¾ `¾¨x ǰ_ x_
q S§c ǯl§¿NS Qp£ts ]¡¾§c ¡pƬ¯ɘ uS YS¡^¡p§l Yg  {ǧ `gp ¾ ]m  U§ƪ^ ]¾ ¾
Să ] nup ]¡¾s q¾  p Sɘ R¡d¾ q¾  n| sc¾ u p R_§l uS _ ­¢§¾ ¡]s  Yg 
] §vǱÔ qx§à ǯiŔ x ]§xd¨x ǰ_¡c§x N Ydp] ǰxɘ sÔ¡Ø_¾ ]¢] ¡tl¾¨x q¡h¯ S uS
s ¡|¾l ǰ¾ R¡c§x Nɘ Y§p§l ǯn^  q §x N c ¾ Rǧ s S§nU ǯiŔ x ]§xd¾ q¾  [x S
R¡|§cɘ uS R_ s ¡® ǰ_ u l x§_ ¿ l c §¾ ǯu ] Y^p Q§g ¡¾å  u ¡l ¡ns¨x ]'ǯx
`¾¨x ǯv ¿ ¾ s §sɘ uS Rq¡ı ]¡¾ ]'ǯx N ǯv uS ¡p§dS c ¾] `¾l ǰm R¡|uɘ
c ¾ ǯ] §p u§lS u ¡Ś p|'x, Q_lÔ  c ¾] ¾ d¢ ]¾ §x  QŚlPq§à ta _­¾ ¡d Yc
ǯ¾ i¨x c ¾] _ ­¢l ǰx v u l ¾ ¡qcl c ¾] Y^p Q§g ¡¾å  s§Š sǊ ]¡¾ ¡nuɘ
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Y§¯S |'x c ¾ Rǧ c ¾¾ QtÔǊ {¾x d¢¿p v qpÅ
ÌÌ
ǯx^] ]gp ]§xd¾ q¡¾{O^Ô  ¡st _¾ Q¿{¾Ų Ŭ QoÔ q] Rǧ ǯu¡o¾ Ų Øp
c ĶÅ

XX

Ų¡mlvy  q¡¾{O^Ô ¡sn ǯdÔ ¡lŲ{ n ǯu¡o¾ ǯ{ N¿¾kl
Yq ¡| Ʋń vǱÔ

Ëbš] Ś ǯb¡l¯ 

RŚP¾ ƺ¢¯ ^Ô ¡l{ƎŦ q¡¾{O^Ô ¡sn lm  _¡klď q¡ĩl ǯdÔ ¡lŲ{ n ǯu¡o Y¡g
UČx pàĶ ¡|b §q ¡d¡x¡] R¡cxɘ ¶´µ» bp¾ · ǯrƄ¿ ¾¢ l ¡¾§^ R§s¡x ¹:¸¹
sd l YS Uđx pàĶǕǨq q¡ĩldp ¾ ǯn| ¿{ p `§gɘ YN[¾ u¥l£ Ôl Q{u¢ RS¾ s£]£
{£n  ǰ| q§¾ Rǧ q¡¾{O^Ô  ¡sď pl Y] Qq¤¾k¢¯ à¡l |¯ɘ

µ½¶¸ bp¾ µ d£x S l ¡¾§^ ] uǨq ¡dx ¾ ¾ u¡n¯  _ N¿l dŧ ð|p ]¾  àkdŧ 
ǯdÔ ¡lŲ{ n ǯu¡o ¡iƄ_­ ^¡x| u ¾¢l Ų m¡u] Rǧ ǃ£ x¢¯  ¡yà  {£^Ô ¡l§¾ ð|p
]¡¾ b¡ƪy¾ ny]l ]gp u| ¡snÔ x¯¾ q¾  Ǐ l] Rǧ ]¡x]l  ¡sƱ¡snÔ x¯¾ q¾ 
ƫń _¡kll ǯ]s g [ ǕkǱqn] x t ]¡¾ {£^Ô ¡l§¾ Ǐ l§] ı¾ ¡ið¢ x t ]§¾ɘ S¯ ¾
¡qc§l u Ķ Qxq {u¯¾ ] ¾§k ]gp u| ¡snÔ x¯l ¡yà] ¡|b §q ǯv _n p ]¡¾§x[
ǯ{S {u¯l Ų¡l¡ƻl ǯ| ¿  è¿ | g¢ ¡sƱ¡snÔ x¯¨x q¡¾{O^Ô  ¡sď p ¡st _§g  £̂¡xs¾
s §s ǯl[N] ǰx ǯv ¿  |¯ɘ p¿Ų¡l¡ƻl ¡sƱ¡snÔ x¯¾ Uq b vǱÔ q¡ĩl Ų¿¾ ]¥ Ƽ] Ś
{¡Š¨]§¯ Q¡tul Ų] y ]¡¾¡cx ǯv mx£¿ , Ųď  Rǧ ǯuo ¾ {¥¡ƹ Q¡s|§p Y^p ¡sƱ
u pnŠ¾ ¡sƱ¡snÔ x¯ ǎ qp {Ɠs p|¯ɘ ǯl[N¾ YS s k¢ ǯu¡o§¯ u§uǱ u§uǱ Uqx¡ƀ
]§¾ Rǧ qē c¾ ny]¾ Ų ¾¡Ɠ]§l q¡¾{O^Ô  ¡sď p ¡sz¯§g  QoÔ¯p Rǧ _§szk ¾
s §s {£n¤¾ v£Ø¾ dÔ (UK) ǰx ¾ [p  |¯ Rǧ ǯl[N q¡¾{O^Ô  ¡sď pl {£^Ô ¡l§¾
Ǐ l§] ı¾ x t ]§¾ɘ YS {u¯§l ǯl[N v£èl ]¾  _§¿zk  rx¡sx ] Y^p _§¿zk 
d §kǱxl Ų] y ]§¾ Rǧ ǯl¡l¯ S ǯl[N ¡sƱ q¡ĩl{u d¾ n¥¡ƹ R]zǱk ]§¾ɘ S¯ ¾
q¾  ǯl[N Ÿ Ū¾ ǯq¡¾c ¡sƱ¡snÔ x¯l t¡lǱ |¯ Rǧ S¯ ¾ q¾  Ųm§u r¾ c¢ t z l
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¡ið¢ Rǧ {{ŧ p uŚsÔ ǰx i×§¾g ¡ið¢ x t ]§¾ɘ ¡s§ny¾ q¾  R¡| ǯl[N ǯq §p
ǯq §p è¿ | g¢ ¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡sď p ¡st _l ]uǱd¢¿p R¾Ɠ ]§¾ɘ

ǯl[N¾ {£n¢`Ǳ d¢¿p¢¾ q¾  ǯn^  v ¯ ǯv ǯl[N ǯ]¿x è¿ | g¢ ¡sƱ¡snÔ x¯ Rǧ Q{u¢
RS¾ u£^ Udx s¾ s §s Rd¢¿p ƃl¢ |¯ɘ {u¯¾ Qð_¡ll ǯn^  v ¯ ǯv ǯl[N ǯny
¡s§nyl t §xu p ǯx tp¢¯ UĂ qns¢ x t ]¡¾¡cx v¡n[ ǯ]¿x ǯnyu l¥ ¾ ǯ{¿  lm 
QoÔ¯p, _§¿zk  slǱ S ¾ ¡^s¾ s §sS ǯ{S§s ¾ ð|p p]¡¾§xɘ ǯl[N q¡¾{O^Ô  ¡sď pl
_§¿zk l b¾u s£Õq¡ı x t ]¡¾ è¿ | g¢ ¡sƱ¡snÔ x¯] ¡sƱu p¾ ¡sƱ¡snÔ x¯¨x U¡Ŧl
]¡¾¡cxɘ ¡iƄ_­ Rǧ ǯldq£¾ ¡sƱ¡snÔ x¯ n£^§p  ǯl§p qvǱ ¯¨x ¡ps¨x ǯl[N U§nÔ _
ǰx¡cxɘ

q¡¾{O^Ô  ¡sď pl sǛl Ro£¡p] Rǧ pl£ p ¡sz¯ ǯ^ x ¾ Uq¡¾[ dp{O^Ô  QoÔ¯p
ǯ]š, Institute of Advanced Study of Science and Technology Ų-
¡lƻ p R¡n _® ¡n S¡sx ]¾ {ē x] qnl Q¡o¡ƻl |¯ɘ Q{u¢¯  ¡sď p¢ i´ ¡|§¾kÔ
bš t¤f N¾ x_ ǰ| ǯl[N Q{u¾ ¡yà  d_l¾ d U¡lv£_¢¯  Ų¡lƻ p Q{u ¡sď p {¡u¡l
Ų¡lƻ  ]¾ ¾ x_§l Q{u¾ R_y ¾¢¾ u| ¡snÔ x¯{u¤|l q¡¾{O^Ô  ¡sď p ¡st _ £̂¡x-
s¾ s §s U§nÔ _ x¯ɘ q¡¾{O^Ô  ¡sď p ¡sz¯§g l _t¢¾ ď p Rǧ s£Õq¡ı m] ¾ s §s
ǯl[N Ydp ¡s¡yƹ ǯx^] Rǧ sØ  ¡|b §q ¡sƱ¡sƴl q¡ĩl ¡|b §q q¡¾b¯ q S¡cxɘ

ǯl[N q¡¾{O^Ô  ¡sď p¾ {Ɠ ¡¿l  lĺ Rǧ Stochastic Processes ¾ Q¡l d¡gx
Rǧ ]¡hp {¤Ķ, Ų§u¯ R¡n Q¡l {|d {¾x Rǧ {£Š¾ t z §¾ Ų] y ]¾ ¾ s §sS
¡sƱ¾ UŦl lm  ǯƲƻ ¡sƱ¡snÔ x¯, ] ¡¾]¾¢ ¡yà p£ƻ p _§¿zk  ǯ]š R¡nl ǯl[N ¡x^ 
ðŞ§]S^p Q¡l {u n¥l Rǧ dp¡Ų¯ ǰ| q§¾ɘ ǯ{S Y§] ] ¾k§l, ǯl[N¾ sØ¥ l §s ¾
c Ķ, _§¿z] Rǧ ¡yà]¾ u dl Q¡l R]zǱk¢¯ Rǧ dp¡Ų¯ ǰ| q¡¾¡cxɘ ǯ{S§s ¾
Qp£ƻ pl ¡pu¡Ŝl sØ¥ l ¾ s §s ǯd ¾ n s¢ Uh  ǯn^  ǰ_¡cxɘ Y§p ǯ| ¿ ¾ u¤x§l R¡cx
ǯl[N¾ SO¾ d¢ t z l m]  ¡sǊ¥l n^x Rǧ QoÔ¯pɘ i´ ǯu¡o§¯ ¡p§d ǯ] ¿  ]m  ǯv
ǯl[N¾ ǯnUl §] ǯl[N] ǯ|§p  SO¾ d¢l ¡yà  ¡n t ¾l¢¯ Ųy {p¢¯ ǯ{¿ l ¡p§¯ ¡dl
ǯ| ¿  ¡sb ¡¾¡cxɘ YS ¡bŚ S ǯu¡o¾ ¡yà  d¢¿pl SO¾ d¢ t z l ¾ q Rǧ n^x¾
s §sS Y§p ǯ| ¿  s£¡x ]'s q ¡¾ɘ

ǯu¡o¾ ]¥ ¡lĺ Rǧ q ¾n¡yǱl ¾ è¡¾§l R¡cx ǯl[N¾ ¡ql¥ -u l¥ ɘ ¡s§yz¨] ǯu¡o¾
u l¥ ] nƒ¾¢ ǯu¡o Y_¾ ]¢ x¡^u¢ lm  {sx p ¾¢ ¡|b §q R¡u ǯn^  q [Nɘ ǯl[N pg 
x'¾ -ǯc ¿ x¢ dŧ ¡n x xp q xp ]¡¾ Rg S§]Sg §] UĂ¡y¡àl ]¡¾ {£p _¡¾] ¡|b §q
_¡® ǯl §xɘ ǯl[N] uS RSl  s£¡x u ¡l¡c§x ɘ Q¿§yÔ ¡pd u l¥] RSl  s£¡x ǯ] ¿ ¾
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R§| u¾ ¡p¯uɘ YSn§¾ u l¥ ǎ p¢¯ ǯx ]] R¡u s¾RSl , u d£ RSl , {ǧ RSl 
Rǧ ¡ql¥ -u l¥ ¾ u ]ǎ p¢¯ ǯx ]] s£®¢RSl  ǯs x  |¯ɘ { u ¡d] u§l[, RSl 
R¡cx Y_¾ ]¢ ¡sn£ ÔÕ{ |¢ { |{¢ p ¾¢ɘ ǯl[N ¡iƄ_­ ^¡x| u ¾¢ p u`¾¾ Ų¡lƻ l 
Ųmu RSɘ YS p u`¾¾ RS{]x¾ p u x§_ ¿ l ǯl[N R¡cx Qðk¢ Rǧ R_¾k£¿ ɘ
ǯl[N¾ ¡npl u¡|x  ¡yà  Q¡td lÔ q¡¾¯ xl u p  R¡cx v¡n[ ǯl[N Q{u¢¯ , sa x¢
s l¡¾] ]l, R§x bp¢ ¡]l q ¡p¯u¢¯ ¨] q¡®¡cxɘ ǯ{S Qp£{¡¾ s¥ń ] x¨x§] q£Ķ-
d¢{]x¾ vlp ǯx ¿  ǯn^  ǰ_¡cxɘ

µ½¼¹ bpl ǯdÔ ¡lŲ{ n ǯu¡o¾ {ƒńǱp  d§p ¿  {t l ǯny-¡s§ny¾ q¡ĩl {]x
{u§sl ǰ|¡cxɘ ǯ{S {t l ] nƒ¾¢ RSl [ Uq¡ǎl R¡cxɘ {t ^pl Ų§¿y ]§¾ §l
ǯu ¾ v§mƹ qxu |¯ɘ ǯl§p§l RSl S ǯu ¾  ǯu ¾ §] {t `¾¾ q¾  [x S R¡| s ¡|¾l
{£§o Ru ¾ ¡iƄ_­¾ ǯb¡l¯  ǯs x  x'¾ §g  R¡| ǯq ¿  p S ǯp¡]ɘ uS ¡m¯¨| RSl ]
"R¡|§c , R¡|§c " s£¡x ǰ] ǯl[N] R{pl sǛ¿ S ¡n§x ¨_ɘ Y§p§s ¾ ǖ¥¡l§¯ YS
¡x^]] Y¡l¯ [ Q¡tt¤ l ]¡¾ ǯl §xɘ

ǯdÔ ¡lŲ{ n ǯu¡o¾ u¥l£ Ôl R¡u QŚ¾l sǛl n£^ q S§c  Rǧ ǯl[N] sǛ¡np Ru ¾
u dl q s¨x Să  ]¡¾¡c§x ɘ ¡]ś ¡p¯¡l¾ ¡pƻ£ ¾ q¡¾| { --- R¡u ǯl[N] ǯ|ǧ¿ §x Nɘ
slǱu p R¡u YS ]¢¡lǱ¿Ś q¡ĩldp] Ru ¾ u dl d¢¯ S ¾^ ¾ Q¿] y Ru ¾
Y¡¾ ǰm ǰ_§cɘ y ǌl ǰ]§c ]¢¡lǱvyÔ ǕPd¢¿¡lɘ ǯu¡o] d¢¯ S ¾ ¡^s¾ s §s ǯl[N
Ru ] Qr£ ¾Ś ]¢¡lǱ YS q¥¡m¿¢l Y¡¾ ǰm ǰ_§cɘ ǯl[N¾ YS ]¢¡lǱ§s ¾§]S bbǱ  ]¡¾s¾
s §s ǯl[N¾ dŧ¡np µ d£x S l ¡¾^§g  " Q{u q¡¾{O^Ô  ¡sď p ¡n¿{ " ¡|b §q q xp
]¡¾s¨x U§nÔ _ ǯx ¿  |'sɘ R¡u t_¿Ś¾ [b¾l ŲmǱp  dp S§c  ǯu¡o¾ ¡s§n|¢ Rĵ S
{n_¡l x t ]§¾ ǯvp Rǧ t_¿ p¾ [b¾l ŲmǱp  ]§¾  ǯv ǯu¡o¾ ǰs]£ Ŗ_ u¢ Rĵ S
ǰv§l R§c ǰl§¾ q¾  S|{O{ ¾l m]  ǯu¡o¾ q¡¾¯ x Rǧ Ru] Ry¢sǱ n ]§¾ v §l
R¡u ǯvp Ru ¾ xàÔl ]¥ l] vǱl  x t ]§¾ Nɘ

[Nu y ¡Ś, [Nu y ¡Ś, [Nu y ¡Ś
ÌÌ
ǯx^] ¡iƄ_­ ¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡st _¾ Q¿{¾Ų Ŭ QoÔ q]Å

80



Ʋ§ń¯ Ų¯ l i´ ǯdÔ ¡l Ų{ n ǯu¡o c ¾¨x ǯu ¾ Ųk u:
ǯl[N¾ ǖ¥¡l¾ ǯ{ N¿¾kl ǯu ¾ n£R z ¾

Ëǰb¯n p£ǧ¾ ¾|u p

è¿ | g¢ ¡sƱ¡snÔ x¯¾ Ų Øp ¡yà ¡sn i´ ǯdÔ ¡l Ų{ n ǯu¡o c ¾¾ ¡sz§¯ ¡x¡^s¨x
ǯv ¿ §g  ǯu ¾ ¡p¡cp  Ydp p_kÔ u p£|¾ s §s Y] n£P{ |{ Ų§bƹ ɘ ǯu¡o c ¾] è¿ | g¢
¡sƱ¡snÔ x¯¾ q¡¾{O^Ô  ¡sď p¾ QoÔ q] ¡|b §q ] u ]¡¾ m §] §l uS ¡sƱ¡snÔ x¯l
SO¾ d¢ ¡st _l QoÔ¯p ]¡¾ m] ¾ {u¯§l c ¾¾ Qo¢pl n£S sc¾ {| ¯] ¡|b §q
] u ]¡¾ R¡c§x ɘ ǯ{S {u¯l c ¾¾ q¾  ¡v q¾ uyǱ Rǧ u¾u q S¡c§x  YS ¡x^¡p¾
ō ¾  c ¾¾ èk ¿x¢ skǱp  ]¡¾ ǯyz ]¡¾s ǯp ¿ ¡¾ɘ c ¾ R¡cx ǯn¿l£ xÔ sÔ¡Øɘ ¡v c ¾¾
{ ¡ŦoÔl Q|  p S ǯ{S ]m  YS ¡x^¡p§¾ s£d s ǯp ¿ ¡¾uɘ

R¡d uS ¡v§g  qnl Q¡o¡ƻl |'ǯx  l ¾ s §s c ¾¾ QpsnÔ {| ¯ {|§v ¡_l 
QpÔluɘ ¡sƱ¡snÔ x¯¾ ¡yà ¾ q¾  pÔ ¯ ¡st _¾ qns¢ ǯq ¿ ¨x§] ǯl[N ǯu ] ¡v
Qp£Ų ¡kl ]¡¾§x ǯ{¯  U§ƪ^ p]¡¾§x YS ¡x^  Roǧ¿  ǰ| ¾'sɘ

c ¾¾ u¥l£ Ô ^s¾ q S b ¡¾ ǯrƄ¿ ¾¢ y¡ps ¾, ¶´µ» bp c ¾¾ s {t¿p¨x ǰ_ ǯy ]l
¡Ɩ¯u p ǰ| ǯl§^l] ǯ{¿  ]¡¾ uS b]£ ¾ q p¢ ¾^ s ǯp ¿ ¡¾§x ɘ c ¾ R¡cx Q¡l
Qu ¡¯]ɘ ǯl[N¾ ǰ{§l [lP§Ų lt §¿ d¡­l m]  n£sc¾ {u¯l ǯ] §p  ¡n§p c §¾
] §]  ^O ]¾  ǯp§n¡^§x ɘ ¡vdp sÔ¡Ø§¯ c ¾¾ [b¾¨x ¡]s  {u{Ô  ǰx R¡|¡cx
ǯ{Sdp u p£§| ǯ] §p  ¡n§p |l y u§p§¾ ¤̀¡¾ v s x_  ǯ| ¿  p ¡cxɘ ǯl[N Ydp p¢¾¿
{ o] R¡cx p¢¾§¿ Q{u¾ ¡yà  d_l¨x Qq¤sǱ s¾a¡k ǯv _ S Q{u¾ ¡yà  d_l]
y¤kÔ ]¡¾ RNl¡¾ _'xɘ

Q¡l q¡¾l q¾ ]m  Ydp ¡sƱs§¾kÔ q¡ĩl v ¾ q¡¾{O^Ô  ¡sď p¾ ¡]l q
(Stochastic Process John Wiley and Sons, New York, 1982) q hÔq£¡m
¡|b §q ¡sƱ¾ ¡s¡tŦ ¡sƱ¡snÔ x¯l Ųb¡xl ǰ| R§c ǯ{Sdp  sÔ¡Ø§¯ ¡]ś b¾] ¾¢
ǯqŪp ǯq ¿  p ¡cx ɘ uS è¿ | g¢ ¡sƱ¡snÔ x¯ Y¡¾ Q| ¾ sǛl ¡qcl d ¡p¡c§x 
¡sƱ¡snÔ x¯¾ ¡yà]{]§x ǯqŪp p q ¯ɘ u Ķ ¡]c£¡np R_§l§| ǯqŪp sÔ¿ǎ  ]¾ 
ǰ|§cɘ ¡v{]x u¤o  r£ g  ¡yà§] ¡sƱ¡snÔ x¯§l ¡yà]l  ]¡¾ R¡|§c ǯl[N§x §] ǯqēp
ǯp §q ¿ §g  Q¡l n£^¾ ¡sz¯ɘ YS Ʋń Ė¡x s lǱ  ǯv §_ c ¾¾ Rĵ S v §l ¡b¾y ¡Ś
x t ]§¾, {¥ N¡ƹ]lǱ ¾ [b¾l ] l¾ Ų mǱp  dp §x ɘ
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ÌÌ
è¿ | g¢ q ¡¾s ¡¾] Rn xl¾ Ų Øp Ųo p ¡sb ¾q¡lÅ Q{u pÔ ¡¯] {Ş ¾

Ų Øp {Ǝ n] Rǧ {t q¡lÅ

XX

i´ ǯdÔ ¡l ǯu¡o n n ¾ x_l ǯu ¾ Ųmu q¡¾b¯]
Ëb¡rU¾ ¾|u p yS]¢¯ 

Q{u§¾ p|¯, RŚdǱ ¡l] q¡¾{O^Ô  ¡sz¯¾ d_l^pl ¡pd¾ Ų¡lt  Rǧ Q¿n §p§¾
Ud¡x Uh  i´ ǯdÔ ¡lŲ{ n ǯu¡o¾ pƱ¾ ǯn|l {ŧ p ŲnyǱp ]¡¾ Y¡g ǯ{¿  d§p ¿ ¾
¡qcl ǯu ¾ up§g  sǛ¡np R_¾ µ½¹· bp¾ Y¡g ¡np¨x Ut¡l ǰ_¡cxɘ ǯl¡l¯  uS
Ydp {ǧ x'¾ , qēu ǯƲk¢¾ c Ķɘ ǯ{S¡np  uS ¾ u¡n¯ ¾ ] d¢-q¡¾¯ x¾ ǯdh |Nl¾
`¾¨x ǰ_¡c§x ɘ ǯu ¾ U§ŁyÔ R¡cx ¾ u¡n¯ l ǯ| ¿  t§hx¢ UÕ{¿ Rǧ l l R§¯ dp
]¾  ǯux  ǯb ¿ ɘ Ru ¾ `¾ n uq£¾l v¡n[ ¾ u¡n¯ ¨x Ų ¯ b ¡¾ ¡]§x ¡ug ¾ n¤¾ĺÅ
uS Rl ¾ x_l qm ¾¾ u §d§¾ ǯ^ d ] ¡® ǰ_¡c§x ɘ ǯl¡l¯  R¡d¾ n§¾ s g-qm
UŦl p ¡cx, _ ­¢-ug¾§¾  Ųbxp ǯl§p¨] p ¡cxɘ t§hx¢ ǯb ¿ ¾ ǯ|Nq |l YS^¡p qm
ǯ^ d ] ¡® ǯv ¿ l ¡s§yz Y§]  Q{£¡so  ǯ| ¿  p ¡cxɘ

¾ u¡n¯ ¾ ǯdh |Nl¾ ¡l¡p t §¯]ɘ ǯl[N§x ]¾ u ] ǯu ¾ Rl ¾ s S§nU QmǱ Õ Ru ¾
RSɘ R§¯ Ru ] v§mƹ u¾u ]§¾ Rǧ t§hx¢¾ {u¯l R¡u v u s£¡x ǯl[N§x ]¾
`¾l Yg  UÕ{¿u£^¾ q¡¾§¿y¾ {¥¡ƹ |¯ Rǧ ¡s¡tŦ o¾k¾ ǯ^ ¿  ǯx ¿ ¾ R§¯ dp
|¯ɘ ǯl[N§x ]¾ `¾¾ q¾  t§hx¢ ǯ^ x ¨x u Ķ b ¡¾ ¡u¡pg¾ ¾ Ǌ ɘ ǯdh |Nl¾ `¾l
ǯ^ ¿ -ǯx ¿  ǯyz ]¡¾ R¡u t§hx¢ ǯ^ x ¨x [x S R§| N§l `¾¾ {ŧ£^l Ydp {£Š¾,
[^-q ^, o£p¢¯  ǯi]  u p£|] ǯn^  q §x Nɘ ǯl[N ] ¡g ǯm ¿  _c¾ ]£ Š  Yg l Y^p
t¡¾ ǰm ¡h¯ ǰ| R¡cxɘ ǯu ] ǯn^  q S ǯl[N {£¡o§xÌ t S¡g, ǯl§^l{]x QmǱ Õ RS
ǯdh |Nl `¾l R§c§p? ǯdh |Nl¾ i a¾dp r§¾ƹ ¾ b ]¡¾ ]¡¾¡cx; ǯl[N ǯl¡l¯ 
`¾l p ¡cxɘ u d£dp QmǱ Õ Ǜu  ] d¢ Rǧ {ǧ ǯdh  `¾§l R¡cxɘ ǯl[N§x §] ǯ^¡l-
s ¡l b§x ¿  ] u-] d b S ¾ u¡n¯ ¾ `¾§l R¡cxɘ ǯi]  u p£|d§p ]'ǯxÌ ¡spŠ¢
ǯu¡o¾ x'¾  ǯdÔ ¡l ǯu¡o ǯl[N§x ]] x_ q s¨x R¡|§c s£¡x l£ ¡u ]s ɘ uS ¡tl¾¨x
ǰ_ Ǜu  ǯdh ] ]m §g  ]'ǯx , ǯl[N ǯn¬¾ §n¬¡¾¨] [x S R¡| u p£|dp] R§m-ǯs§m
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`¾¾ ¡tl¾¨x ǰx _'xɘ ǯl§^§l ǯdh  Rǧ RS¾ t¡¾l o¡¾ ǯ{¿  dp S ǯl[N ]'ǯx
ǯu ] Ry¢sǱ n ]¡¾s, uS SO§xĩ¨x UĂ ¡yà ¾ s §s q¡®s¨x v s¨x [x S§c N, uS
v §l {rx ǰ| {£-Ǖ ǎÔ§¾ Ut¡l R¡|s q §¾ ɘ ¾ u¡n¯ ¾ Q¡l q£¾¡k ] d¢-q¡¾¯ x¾
x_l ǯu¡o-q¡¾¯ x¾ Yg  {£Š¾ {ƒţ sǛ¡np¾ q¾  Qg£ g R§cɘ ¡v§] §p  ƫt ] ul
ǯl[N§x ]¾ Ry¢z ¡sb¾  Yg  q¾Ǝ¾  ǰ| q¡¾§cɘ sǛ ]m -sl¾  Rǧ b | dxq §p§¾
RqÔ ¡¯l ]¾ ¾ ¡qcl ǯl§^§l ǯl[N§x ]] puǃ ¾ dp S [x S _'xɘ YS {]§x §s ¾
ŲlÔà ]¡¾ uS Q¡l Q¡tt¤ l |'ǯx  Rǧ ǯl§^l ¡]u p UĂ u p¾ ǯuo s¢ sÔ¡Ø l ]
Qp£t¿ ]¡¾§x ɘ ǯl[N b¾] ¾¢ dxq p¢§¾ xĩp¨x q¡®s v s, S Yg  { o ¾k ]m 
p|¯ɘ uS ¡pd§] ŲƯ ]¡¾§x N Ru ¾ t _Ôl ǯ]¡l¯ s  Y§p]£ ¿  àk R¡|s§p? Ut¡l
ǯv ¿ ¾ {u¯l u§¯  ǯl[N] puǃ ¾ dp §x ɘ ǯl§^§l ǯu ¾ u¤¾l | l^p ǰm ]'ǯxÌ
''v [N ǯnS t S¡gɘ" R¡d uS Qp£t¿ ]¡¾§c N ǯl[N ǯvp ǯu §]  ǯ{S¡np  u§p u§p ǰ]
ǰ_¡cxÌ ''up ¡n q¡®s , l£ ¡u[ ¡sx l¨x v s q ¡¾s ɘ" ǯl[N¾ | l¾ ǐyǱ q S |¯§l 
µ½º¼ bpl u§¯  UĂ ¡yà ¾ s §s xĩp¨x v s¨x {àu ǰ|¡c§x ɘ ǯdÔ ¡l ǯu¡o n  n ¾
x_l ǯ{§¯ R¡cx ǯu ¾ Ųmu q¡¾b¯ɘ ǯ{S {u¯l ǯl[N è¿ | g¢ ¡sƱ¡snÔ x¯¾ _¡kl
¡sz¯l Ydp ŲsØ  R¡cxɘ

R¡u n uq£¾l m §] §l Rl ¾ q¾  d ¡p¡c§x  ¾ u¡n¯ ¾ ] ¡x¾ u ǯu¡o¾ ǯnUl ]¾
¡np§¾ q¾  Ru ¾ ǯl[N§x ]¾ q¡¾¯ x¾ u dl {£Š¾ {Ǝ]Ǳ _¡® U¡h¡cxɘ Ų¯ l ¡spŠ¢
ǯu¡o ] ¡x¾ u ǯu¡o¾ ǯd ¿ S Rǧ ǯdÔ ¡l ǯu¡o ǯl[N¾ {£§v _Ô ǯdÔƻ q£Ķɘ R¡u ǯv¡l¯ 
o£s£¾¢¨x _'ǯx  l l ǰ_ x_ q §x  ¡spŠ¢ ǯu¡o i a¾¢¯ ], ǯl¡l¯  ǯl[N o£s£¾¢¾ ǯpl S
o£s£p¢¾ ` g¾ pn¢¾ q ¾¾ ¾ Ǌ §¾ u¡kǱ-¿ ] ]¾  n¥yÔ§g  Y¡l¯ [ ǯu ¾ b]£ l t ¡| U§hɘ
ǯu ¾ ǯnUl  ǯl¡l¯  o£s£¾¢ b¾] ¾¢ | Sǃ£ x¾ ¡yà]ɘ ¾u  ǯu¡o n n  ǯu ¾ [q¾¾ n n 
R§sn£¾¾ x_l Y§] ǯƲk¢§l o£s£¾¢ b¾] ¾¢ | Sǃ£ xl q¡®¡cxɘ S¡Ė¡p¯ ¡¾O ]§xdl
R¡| ǯu ¾ i a¾ n n  u¡rd£¾¾ {|q h¢ |'x |¡¾ ǯu¡o n n ɘ Ų§s o n n ¾ x_§l  ǯu ¾
¾g ¾¢ Þ s¾ d¡¾¯§l Yg  {£Š¾ {ƒţ _¡® ǯu ¾ Ų¯ l qĴ¢ ¡px£r ¾ (q ¾ )¾ Q¡l
`¡pƻ R¡cxɘ Y§p¨] ¡qc¨x Ru ¾ yS]¢¯  q¡¾¯ x Rǧ ǯu¡o q¡¾¯ x¾ u dl Yg 
ǯs§x_ o¾p¾ Rĵ¢¯l  _¡® U§h, R¡u ǯvp {]§x §¿ Yg  q¡¾¯ x¯¾§| u p£|ɘ

R¡d ǯdÔ ¡l n n ¾ u¥l£ Ôl Ru ¾ q¡¾¯ x¾ uuǱ |l ǰ|§c Nɘ Ru ¾ n§¾ Q{u¾ {|Ǘ
ǯx §][ ǯl[N] ǯ|ǧ¿ ¾ ǯsnp  Qp£t¿ ]¡¾§cɘ ǯl§^l {uð | §d  Qēx§¾ Ųmu
iØ§¾g ǰ| Q{u¾ Rg §¯§] ǯ_¬¾¿ ¡ũl ]¡¾ l£ ¡x§xɘ ǯl[N¾ u¥l£ Ôl Q{u¾ R] y¾
q¾  Yg  UČx pàĶ ^¡| q¡¾xɘ uS ¡pd§] ŲƯ ]§¾ NÌ ǯdÔ ¡l n n ¾ n§¾ Ydp
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Ų¡lt y x¢ ¡sď p¢§¯ ¡v¡^¡p {ŧ p q s x ¡_¡cx ǯ{S¡^¡p Q{u b¾] ¾  q¾  q §x
d §p ? Q{u¾ s ¡|¾l lm  RŚdǱ ¡l] ǯàĶ^pl ǯl§^l¾ Ų¡lt  ¡s¯¡q q¾ ¾
¡sq¾¢§l Q{u¾ ǯs¬¡ń] d_l^pl ǯl[N¾ Ų qÔ {ŧ p¾ Ų]¥ l u¤xÔ O]p p|'s s£¡x
Ru ¾ {§Š| |¯ɘ ǯl§^l ¾bp  ]¾  ¡]l q R¡d qN¡m¡¿¾ ¡s¡tŦ ¡yà p£ƻ p¾ q hÔq£¡m,
S¯ l¨] ǯ_¬¾¿¾ ]m  ¡] |'s q §¾ɘ ǯl§^l ǯv _Ô sÔ¡Ø s£¡x§¯ ] p i ,R§u¡¾] 
R¡n ǯny¾ ¡yà p£ƻ pl ¡t¡d¡gO Ų§rb ¾ ¡|b §q Ru¡Ŝl ǰ|¡cxɘ t ¾l¾ UPSC,
University grant commission R¡n¾ {n{Ô ¡|b §q[ ǯl§^l Q{u] Ų¡l¡p¡oĺ
]¡¾ Q{u¨x {ŧ p ] ¡®¯ S R¡p¡cxɘ

R¡d¿p è¿ | g¢ ¡sƱ¡snÔ x¯l ¡yà]l  ]¾ ¾ Uq¡¾[ t ¾l¾ ǯ]s ^§p  RS RS
¡g Rǧ ¡yà p£ƻ p¾ x_§l ǯl[N d¡­l R¡cx Rǧ Q¿§yzl µ½¼¹ bpl è¿ | g¢
¡sƱ¡snÔ x¯¾ q¾  ǯl§^§l Q¿{¾ ð|p ]§¾ɘ µ½¼µ bpl Q{u ¡sď p {¡u¡l¾
{ŧ p¢¯ {t q¡l qn ð|p ]¡¾ ¡sď p {¡u¡l¾ v§mƹ UŦ¡l { op ]¡¾s¨x ǯl[N {àu
ǰ|¡cxɘ

sǛu£^¢ Ų¡lt ¾ ǯdÔ ¡l n n ¾ u¥l£ Ôl R¡u Ydp {£§v _Ô ¡sď p¢] ǯ|ǧ¿§x N {b N,
¡]ś ǯl[N ǰm ǯv ¿  Q¿n p ¡sƱ¾ ǰy¡à] d_l^pl ¡b¾¡np ¡s¾ ¡dl ǰ| m ¡]s Rǧ
l ¾ u d§l ǯdÔ ¡l n n  {n ¯ ǯdÔ ¡lǖ p ǰ| m ¡]sɘ q£p¾s ¾ ǯu ¾ ¡|¯ t¾  Ʋń 
ǯl[N¨x ď qp ]¡¾§x  Rǧ ¡s§n|¢ Rĵ ¾ ¡b¾y ¡Ś ] up  ]¡¾§x ɘ
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ǯ¾x x Sp¾ ]] 
Ë{O_¢l  q §b ¿ p

ǯ¾x x Sp¾ ]] 
i ¡® b£ ¡x q] 

{n ¯ v [N§l ǃ£ x¨x
u §l  ]]  ]] ɘ

]] S | N§|, | l n §a
up§g  t x x §_ɘɘ

]]  s¾ i a¾ u p£§|
Ru ¾ ]] S ]¯,

ǯu ¾ ǯn§^ p t §xS x §_
Q]§k  p x §_ t¯ɘɘ
]]  ǰ_§c p¿ð|¨x

Rǧs  ]'ǰx v ¯,
uS p d §p , ǯ] §p[ p d §p

t_¿ §p ǰx v ¯ɘɘ

ÌÌ
{O_¢l  q §b ¿ p, Q{u d l¢¯ ¡snÔ x¯, qēu ǯƲk¢, _ ţ¢¿¡Ǌ, è¿ | g¢-·
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Academic Degrees

1944 B. Sc. (Hons). Mathematics, Cotton College
(affiliated to Calcutta University), awarded
Sudmerson Gold Medal and Rajani Kanta Barat
Gold Medal.

1947 M. Sc., Pure Mathematics, Calcutta University,
secured first position in first class (with record
marks), awarded gold medal for obtaining first
position, and Devendra Nath Gangopadhyay
Gold Medal for obtaining record marks.

1954 M.S. (thesis), Statistics, University of Manchester,
U.K.

1955 Diplome de Langue Francais (mention
'Honorable'), Paris, France

1956 D.Sc. in Probability and Statistics, Dissertation
title: 'Problemes d'estimation Statistique relatifs
a certains processus stationnaires de second
ordre', Universite of Paris, France, mention 'Tres
Honorable'.
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Family Pictures

With five of his siblings With his mother

With his children and wife

With his mother and one of his grandchildren (Robby)
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With his wife, two sons, their wives and children

With a section of his family and Niranjan, his trusted right
hand man

At the wedding of his eldest daughter, Shakuntala (Moonmoon)
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At the wedding of his youngest son Shubhankar (Bablu)

At his eldest granddaughter Gargee's wedding

With his extended family (1)
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With his extended family (2) A young Jyotiprasad Medhi

At the wedding of his eldest son Deepankar (Debu)

At his youngest daughter Alakanandaa (Rumjhum)'s wedding
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q¡¾¯ x

ǯnUl 
Ëƫtø¾ ǯu¡o (s ȋ x£)

{ǧ§¾ q¾  Y¡l¯  ¡{¡np ¨xÌ YS§g  Yg  s¾ n¢`x {u¯Å {ǧ§l ǯnUl ] ǯs§x_
o¾§k§¾ q S¡c§x  Rǧ ǯyzl YS Qxq ¡]c£ sc¾ Qxq ǯs§x_ o¾§k§¾ q §x Å

{ǧ§l ǯnUl ] R¡u s¾ t¯ ]¡¾¡c§x Å ]¡¾sS x ¡_s ] ¾k, q® -ƫp  s  QpÔ
]m l {]§x  ¡h§] ¡h§] R§c§p p SÌ ǯ{S {]§x  ]m l ǯnUl S £̂s up ¡n¡cxÅ

Ys ¾ d x£]s ¾¢l `¾l ǯnUl  pm] l ]¾s ¾ q¾  ¤̀¡¾ R¡| drawing rooml
s¡| ]m -sl¾  q ¡l R¡c§x Å Qxq q cl ǯnUl ] ǯ_g¾ u£^l ǯn^  q S ¡bo S q® 
ǯgs£x¨x ǯn¬¾ u ¡¾§x Å ǯnUl  R¡| drawing room q §x Rǧ Qxq q cl
u ¡l§xÌ "YS b ¡s§g  ǰx v " Ì Rǧ Y§]  p]ÎǯxÅ uS ǯv b S§]x¾ b ¡s§g  ǯn¬¾ -
ǯn¬¡¾§l drawing roomǯl ǰm R¡|§x , ]'sS ǯp ¿ ¡¾§x Å ǯnUl S s£¡d ǯq ¿  s£¡x
_u q §x  Rǧ s¾ x d q §x Å

***
ǯnUl  Su p q® -ƫp  ]¾  u p£| ¡|b §s, `¾¾ {]§x  ]m §l {u p up ¡n¡cxÅ

u ¡x_ ¿¾ q¾  sd ¾ R¡ps¨x Ų §¯ ǯu ] x_l ǰx ǰ_¡cxÅ
ǯnUl S ¡pd¾ Ǖ ǎÔ¾ vlp R_¾ q¾ S ǰx¡cxÅ d x£]s ¾¢l m §] §l ¾ ¡lq£¿ 

y¾ S` g¾ nxa¨x {n ¯ ǯ^ d ] ¡®s ǰ_¡cxÅ
ǯnSl ¾ Yg  s¾ i a¾ èp R¡cx ǯv ǯnUl  ǯ] §p  ]m §l perturb p¨|¡cxÅ

¡v§] §p  {u{Ô  R¡|§x[Ì l ] t ¡s-¡b¡Ś x §|-o¢§¾ l ¾ Yg  {u o p [¡x¯ S¡cxÅ
***

R¡u s¾ ǯ{¬t _Ôs p ǯv ¶´´¶ bpl ǯ{¬¡n R¾s¾ q¾  ¤̀¡¾ R¡| R¡u Y§]x§_
è¿ | g¢l m ¡]s¨x x§x NÅ ǯnUl ] YS ǯ]S sc¾ s¾ [b¾¾ q¾  q §x Å R_§l t¯
]¾  u p£|dp Y§]s §¾ sţ£ ¡|b §s xs q¾  ǰ| _ÎxÅ ǯu ] Ųmu è¿ | g¢¨x ¤̀¡¾ R¡|
¡pd ¨] ] u R¾Ɠ ]¾ ¾ ǯàĶl sǛl UÕ{ | ¡n¡cxÅ S¯ ¾ u d§l ǯnUl ¾ n£g 
major operation ǰ| ǰ_¡cxÌ Yg  ¶´´¸ bpl Rǧ Yg  ¶´´½ bplÅ ǯnUl S
¡]ś n£§¯ s §¾S ¡sbp l m ¡][ ǯu ]/Ru ] instructions ¡n m ¡]s q ¡¾¡cxÅ
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ǯns£n S µ½½» bp u pl Yg  ]ȍ ¡qUg ¾ ǯnUl ] Uq| ¾ ¡n¡cxÅ (ǯ{S {u¯§lS
]ȍ ¡qUg ¾¾ n u Ų ¯ »¹´´´/- g]  R¡cxÅ) ǯnUl ¾ s¯{ ǯl¡l¯  »´ q ¾ ǯ| ¿ 
Ǖ§ı[ ]ȍ ¡qUg ¾ ¡y¡]s¨x R¾Ɠ ]¡¾§xÅ ǯ{S§g  s¾ t x ]m  ǰ|¡cxÅ v ¾ ] ¾§k
ǯnUl S {]§x ¨x§] ¡p§d S-ǯuSx ]¡¾s q¾  ǰ| _ÎxÅ ǯnUl ] ǯyz¨x§] ]ȍ ¡qUg §¾
sÔǊ ]¡¾ ¾ ¡^§xÅ

***
ǯnUl  j£ ]£ ¿ ¾ ¡qbl ǯnUl ¾ Rǧ sǛ èp u p£|¾ u£^l ƫ¡p§c Å £̂s t x x §_Å

¡s¡tŦ d§p ǯnUl ¾ "Qu ¡¯]" Ǖt s§g ¾ ¡sz§¯ Ų §¯ U§ƪ^ ]§¾Å
ǯ]S¡npu p R_§l ǯnUl ¾ Ydp Y] x¾ {|]uǱ¢§¯ ǰ] _ÎxÌ "Y] ]m l

]Îs¨x _Îǯx, he was a legend."
Rp Yd§p Y^p meetingl ]Îǯx ǯv j£ ]£ ¿ ¾ q bl ǯnUl ¾ u£^^pl Yg  ǯvp

¡s§yz {ś¡ƹ¾ t ¿ ǯn^  ǰ_¡cxÅ ǯl[N ǯvp s¾ y ¡Ś§¾ YS q¥¡ms¢ Y¡¾s q ¡¾§cÅ
Rǧ Yd§p ]ÎǯxÌ "n£g  ]m  ]s q ¡¾ ǯl§^l¾ ǯàĶl: ¡pd¾ ¡sz¯§g l Y§p]£ ¿ 

¡puî u p£| uS ǯs¡c ǯn^  p S, Qmb Y§] {u¯§l { o ¾k ǰnp¡Šp d¢¿p§l  ǯl§^§l
{]§x §¾ x_l ¡u¡xd£ ¡x t x¨] m]  u p£| R¡cx, n£S^p ¿ơ«Ǳ ǯl§^l¾ ǯbq §¾ǿ
p ¡cxÅ"

***
u£h§l R¡u ]¿ x ¡_s ǯv R¡u Q¡l t _Ôs p§v R¡u Y§p]£ ¿  Ydp ǯnUl 

q S¡c§x Å ǯnUl  ǯp §| ¿ ¾ ]m §g §¿ Y¡l¯ [ s¾ ǯsd ¾ ¡n§¯Å
ÌÌ
ǯl[N ǯu¡o¾ ]¡pƻ q£ĶÅ

XX

Have a Good Day!
Ëv§y o ¾  ǯu¡o

µ½¼½ bpl s sx£¾ x_l ¡s¯  ǰ| R¡| ¡yxq£ £̂¾¢¾ `¾l m ¡]s¨x ǯx ¿ ¾ q¾ S
ǯb¬¡n R¾¿l m]  R¨® sc¾ s n ¡n ǯv ¿  ¶¼ sc¾¾ Ų ¯ ǯ_ §gS¡^¡p {u¯ ǯnUl ]
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Q¡l [b¾¾ q¾  q S R¡|§c ɘ Su p n¢`x¢¯  {u¯¾ {ǧ-ia¾ sǛ ]m  up¨x R¡|§cɘ
lm ¡q[ ǯnUl ¾ ¡]c£u p ¡s§yz ]m  |¯§l  {n ¯ upl q¡¾sɘ

ǯ^ ¿ -ǯs ¿ ¾ ǯàĶl ǯnUl  QlÔŚ {Ovu¢ R¡cxɘ¡]ś ǯ] §p ¡n§pS ǯ^ ¿ sǋ] ǰx
{ u pÔl§u  Q q¡ı ]¾  ǯp§n¡^§x ɘ ǯ]¡l¯ [ ¡pu^ ]u s  ǯs¡c ǰ|§c s  i h q lx
ǰ|§c, Q o  ¡{d  s  ǯs¡c ¡{d  ǰ|§c... ǯ] §p  o¾k¾ Q{§Ś ¡ƹ p ¡cxɘ Y§]s §¾
ǯyz¾r §x |¡ǐl xl m]  {u¯§l  ]ƹ |'ǯx[ s  up p'_§x[ "|s Rǧ p ^ [" s£¡x
ǰ]¡cx s  s£d S¡cxɘ ¡]ś t ¡s§x Rb¡¾l x §_ ǯv ǯ^ ¿ sǋ {Ǝ§]Ǳ ǯ] §p  o¾k¾
Rq¡ı ]¾  ǯu ¾ ǯ]¡l¯ [ upl pq§¾ɘ

ǯnUl S ǯs¡ct _ {u¯ q® -ƫp  R¡nl sÔǊ Q ¡cx Rǧ ]m [ ]u ǰ]¡cxɘ
Ǖ t ¡¿]§l q¡¾¯ x¾ {]§x §¿S ǯnUl ] t¯ Rǧ {u¢| ]¡¾¡cxɘ £̂s ¡s§yz Ų§¯ dp
p m ¡]§x £̂­ §]Sdp, ǯq|¢ Rǧ u |¢ ǯ]S_¾ ]¢] s §n Rp {]§x §¿ ǯ{¬dpÔ {¤b]
n£S Y] z ¾ u l ¡n¯ ¾ s §n ¡s§yz ]m  p q ¡l¡cxɘ ¡]ś ǯ{S ǯnUl §¯ Ru ¾
W¡ńu p (u ¡pb)¾ x_l R§s¡x {u¯l b n¾ [q¾l ¡Ý§]g ǯ^§xɘ u ¡pb¾ x_§¾
{up¢¯  ǰ| q¡¾¡cxɘ { l-Rh sc¾¢¯  u ¡pb Rǧ ǯnUl S ǯvp R§s¡x¾ ǯ{S ¡s§yz
{u¯¡^¡p¨x s¾ Rð§|§¾ s g b S¡cxɘ

ǯnUl S u ¡pb] x_l ǰx Ų§lÔ]§g  Ǖ o¢pl  ¡n¿{ Rǧ _klŜ ¡n¿{l `¾¾
b nl {ǧ |§x[ Y^p ql ]  x_ S¡cxɘ Y¡l¯ ¾ q¾  YS ] u s sx£§¿§| ]¡¾s
x ¡_s (u ¡pb¾ Qp£q¡ǎ¡ll)ɘ

ǯnUl S {n ¯ ¡pd¾ n¾¿-q ¡l¡^¡p¾ ¡|b q ¡p§dS ¾ ¡^¡cx Rǧ {u¯u§l ¡pd¾
y¾¢¾¾ Q¿ǎ  s£¡d q¡¾u p ]u s  ǯs¡c ]¡¾ n¾¿ ^ S¡cxɘ Rp¡] |¡ǐl xl m] 
{u¯§s ¾§l  ¡] n¾¿ ¡]¯ ¡n§c {£¡o q£¡c d ¡p x's¨x q |¾  p ¡cxɘ ¶´´¸ l ǯbŦ Sl
ǯŲ §ƹg¾ Qq §¾bp ]¾ ¾ Q _¡np [ s sx£] ǰ]¡cxÌ "|¡ǐl x¾ s ¡|¾¨x [x S
s [Nr §xS Y^p ǯn ] p R§c, b]§xg n£g u p R¡p ¡n¡sɘ ]'¾s l b£ _ ¾ ]¡u _'ǯx
n¾] ¾ |'s q§¾ɘ"

ǯnUl ¾ t xx_  ]m §g  |'x ǯnUl S {ǧ x'¾ ¾ n§¾ ]m  ƫ¡p¡cxɘ |¯§l  uS
ǯnUl ¾ ¡qc¾ s¯{¾, ǯv ¿  ǯ]Ssc¾u p¾ ]m  ¡s§yz¨] upl ǯqx S§c ɘ lm ¡q[
ǯnUl ] v¡n ¡]s  Yg  ^ s p x §_ s£¡x ǰ]¡c§x  Y] Ś s oÔ¾ n§¾ ]m §g  u ¡p
ǰx¡cxɘ ǯnUl S ǯv ¿  ¡]c£¡np¾ q¾  s ¡|¾¨x [x S ǯv ¿  sţ ]¡¾¡cx v¡n[ ǯb¬|n¾
¡tl¾§l ǯ]Ss q §]  u ¡¾ ǯ^ d ] ¡®¡cxɘ u §d u §d _ §g  ǯs o|¯ ǯs¯  ǰ|¡cx;
ǯ^ d ]® ¾ UÕ{ | ]¡u v s ǯ^ d  ǯvp ǰ|¡cxɘ "ǯnUl  R¡d ǯ^ d p ] ¡®§x? n£ ¡np
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ǯ^ d p ] ¡®§x up ǯp §v ¿  |'s Rǧ x §| x §| Y§]s §¾ ǯp ¿ ¾  |'sɘ `¾¾ ¡tl¾§l
ǯ]Sq ]u p ǯ^ d ] ¡®s ǯnS" Ì s£¡x ]'xl yx ¡_ m'ǯxɘ Rǧ ¡qc¡np  ]§xd¾
q¾  ¤̀¡¾ R§| §lS n¾d  £̂¡x ¡ns¨x ǰ¾ m]  ǯnUl S ]'ǯxÌ "l£ ¡u ǯ] ¿ ¾ n§¾ `¾¾
¡tl¾§l ǯ^ d ] ¡®§c  ǯn Sɘ s¾ t x ]m  ]'x  ǯ^ d ] ¡®§| t x x ¡_§c, _ §g 
t x ǯvp x ¡_§cɘ"

q¾¢à ¾ ¡iU¡g m ¡]§x s  s gl s¾¨] v p-dg |'ǯx ¤̀¡¾ R¡| `¾ q [N§l ǯn¾¢
|¯ɘ ĢSOǧu§l n£¿ ¾ £̂¡x ǰ¾ m]  ǯnUl S u l x_ ¯Ì ''R¡d n| `ĥ §¾  [q¾
|'x, ǯĜ¡r] d u ǯp ¡u¡gO?" up§l t §s , `¾l ǰ¾ m] dp¾ ] ¾§k {u¯ Y§p[
n¢`x¢¯  l §l s¯{ |'ǯx u p£|¾ {u¯§s ¾ s¾ Ru¡pn ¯] |¯ b §_ɘ

ǯnUl S u ¡pb `¾l m] ¨x§] l ¾ x_l Rǧ u ¡p§b ¡q YSb ¡i ]¡¾s¨x SU Yc
Y¨x ǯv ¿ ¾ q b¾q¾  Q]§xS ¾ ¡lq£¿  s l¡¾ ] ]l ǯ]S^pl b]£ r£ ¾ S¡cx Rǧ
¡np§g ¾ ¡tl¾l s  _o¤¡x¨x ¡s¡tŦ ¡sz¯¾ R§x bp , Ųsţ§g  ] ¡g ¾ ¡^ ǰm¡cxɘ ǯv ¿ 
¡]c£¡npl ¡g ¡tl RkǱ¿ ǯ_ Ǖ u¢¾ Qp£ƻ p§g  ǯp §| ¿  ǯ| ¿  s §s[ ǯs¯  q S¡cxɘ

¡x¡^s¨x ǰx sǛ ]m S up¨x R¡|§cɘ lm ¡q[ bu£¨] ¡]c£ ]m §| { u¡¾s q ¡¾§c ɘ
ǯnUl S ^ ¾, u |¾ n Sx, u c¾ ¡sx |¢ ǯga  R¡n ^ S s¾ t x q S¡cx Rǧ u£^
r£ g S Ų] §y  ]¡¾¡cx, "s¡®¯  ǰ|§cɘ" ǯv ¿ §g  u ` ¡sǛl ǯnUl S s¾ Rð§|§¾ i a¾
¡blx u c Yg  ¾ ¡^¡cxɘ ǯt d¾ ¡np  {¡ţ¯  u c¾ t ¡d s¾ l¥ ¡Ŭ ]¡¾ ^ §xɘ ¡]ś
¡sǛ¾ ¡qc¡np  ¡sx |¢ ¡n ]¾  ǯga §d x Qxq§| ^ s q ¡¾§xÌ S¡lu§oÔS _  |¯§l 
¡tl§¾ ¡tl§¾ ǯs¯  ǰ| R¡|¡cxɘ

¶´µº bp¾ ǯb§Ŭƒ¾ u |¾ ǯnUl ¾ |h §l _  ǯs¯  ǰ|¡cxɘ ǯs¯  x_  {u¯l
|¡ǐl x¨x ¡p¯ ¨x§] Yg S Rq¡ı ]¡¾ R¡cxÌ "ǯl u §x ]] ( ǯu ] Rǧ s sx£])
sǛl {u¯ ǯn^  p S, u l ƫp  p S...ɘ" ǯ]¡l¯ [ Q¡tďl  ǯp §| ¿  hypoglycemia
(b£ _ ¾ ]¡u ǯv ¿ ) ǯ| ¿  s §sS Q{£ǎ ǰ| q¡¾¡cxɘ ¡v ¡] p|[], up§l ǯs¯  x ¡_¡cxÌ
s¯{ ǰ| R¡|§c, up§l s  ¡] t ¡s m §]ɘ _¡l§]S ǯ{S `gp ¾ q b¾ q¾ S ]§xd¨x
v [N§l 'u  v [N' s£¡x ¡bfN¾ u ¡¾ ǯv ¿ ¾ x_§l ǯnUl §]  ǯn¬¾ §n¬¡¾¨] v [N§l u l ¡n
ǯv ¿  ]¡¾§x ɘ ¾ ¡lq£¿  ǯ{S{u¯l QlÔŚ ^¾§^n  ǯ] §p u§l ǯn^ §g  ¡n 'ǯnUl  s S'
s£¡x ǰ] | N¡| Yg  u ¡¾ ǯn¬¾ u §¾ ɘ ǯnUl [ ǯvp ǰ¾§| m §]ɘ ''ǯv ¿ , ǯv ¿  Have
a good day....!" s£¡x ¡bfN¡¾ ǰ] qh ¯ɘ £̂s t x x §_! ¡np§g ¾ ] ¾§k { |{
q [NÌ blessings ¡ns¨x§] u -ǯnUl §s ¾ t §x m ]]! ¡]ś Y¡l¯  YS u lz ¾¨x
s¾¨] upl q¡¾sɘ u §¯ {]§x §¾ s §s Y¡l¯[ b ¡] ¡ns; ¡]ś ǯnUl ¾ Have
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a good day s¾¨] upl q¡¾sɘ Y¡l¯ ¾q¾  YS u lz ¾ ¡pd¾ up§l R[N¾ S
¡np§g ¾ ] u¨x [x s x ¡_s...ɘ

ǯnUl  v§lS p m ]] Ru ¾ t x ǯn¡^§x t x q s Rǧ Ru ¾ {]§x §] Ry¢sǱ n
]¡¾ {£s£ ¡ń ¡n qm¡p§nǱyp  ¡n m ¡]s s£¡x ¡sƱ { ¾ ¡^§c Nɘ TƱ¾¾ [b¾l ǯnUl ¾ Rĵ ¾
{n_¡l Ų mǱp  ]¡¾§c Nɘ

ÌÌ
¡x¡^]  |Îx {ǧ ǯs ¿ ¾¢Å

XX

n n ¨x Ʋń §¾
Ë¾¡Ėl  (¾ k£) ǯu¡o

Ǩq§] N¿¾ ǯdÔ ¡l Ų{ n R_¾¿ x S ǯl§^l¾ Ǖ]¢¿ ǯdÔ ¡l¾ Rt §¾ { ¡|lÔ, ]Îx ,
{O_¢l Rǧ ]m c¡s§¾ Q{u] ǯ_ ¨gS t ¾lszǱ§l ǯq |¾ S ǰm _ÎxÅ ǯ{Sn§¾ R p
Y_¾ ]¢ pu{Ô sÔ¡Ø iÁ ǯdÔ ¡lŲ{ n ǯu¡o§¯[ ǯl§^l¾ ǯuo  y¡Ø Rǧ q ¡ĩlÔ¾ ō ¾ 
_¡kl Rǧ q¡¾{O^Ô  ¡sď pl Y^p {£]¢¯  R{p n^x ]¡¾ ǯnyl lm  q¥¡m¿¢§l
Q{u¾ p u đx S ǯm _'xɘ

iÁ ǯdÔ ¡lŲ{ n ǯu¡o È¡sp¡Š bš ǯu¡o Rǧ È] nƒ¾¢ ǯu¡o¾ pg  {Ś p¾ ¡tl¾l
{sǱ ǯdÔƻ R¡cx s §s Ru ¾ {]§x §¾ n n  R¡cxɘ ǯl§^l¾ x_l ǯu ¾ { ¡ŦoÔ
`g  {£¡so  ǰss ¡|] {¤Ķ§¾§| ǰ|¡cxɘ ǯl§^l¾ Ƈ l¥ È¡sƼ£ Ų{ n ǯu¡o¾ x_l ¡ss |¾
¡qcl uS {ƒţl uS n n ¾ t S§s ¿ ¾¢ |'ǯx ɘ Ru ¾ ¡s¯ ^§p  è¿ | g¢ ¡sƱ¡snÔ x¯¾
d x£]s ¾¢l Q¿¡ǎl n n¾ º´ pƒ¾ ǯ] ¿ gǱ ¾l ǰ|¡cxɘ ǯ{Su§l pl£ p ]Sp  ¡|b §s
Ųm§u n n n¾ `¾§l qn qǱk ]§¾ Nɘ ǯl¡l¯  `¾^pl n n , u¢¾  s S§nU¾ x_l ¡l¡pg 
x'¾  ǯc ¿ x¢Ì ǯns£, u£p£-s ȋ x£ Rǧ ppŠ t¡ĥ R¡cxɘ ¡{|N§l ¤̂­ ] ǯq|¢§¯]] s¾
t x q S¡cxɘ ¡s¯ ¾ Ų ¾¡Ɠ] u ý¡x] ] u¡^¡p ǰ| ǯv ¿ ¾ ¡qcl u -ǯnUl ¾ x_l
R¡u ¡iƄ_­¨x è¡c R¡|§x Nɘ

n n  ¡iƄ_­ ¡sƱ¡snÔ x¯¾ ] ul u §d u §d ¡iƄ_­¨x R¡| m §]ɘ ǯl¡l¯ §|
n n ] t x¨] x_ q S¡c§x Nɘ ǯu ] ]m ¾ u d§l n n S n£g  £̂s u¤xÔs p Uq§ny
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¡n¡cxɘ Ųmu§g  R¡cxÌ x'¾ -ǯc ¿ x¢¾ | ll ǯ]¡l¯ [ g] -qSb  ¡p¡ns ɘ x ¡_§x
¡{|N§l ¡sb¾  sǋ§g  ¡p§d ¡]¡p ¡ns ɘ ¡ōl¢¯§g  R¡cxÌ {¡n¯ t xn§¾ t ¡s-¡b¡Ś§|
¡{|Nl] ¡]s  Yg  ¡n¯ ¾ Ų¡lƴ¡l ¡ns , ¡pd¾ ]m §g  {n ¯ ¾ ¡^s x §_ɘ ǯ{S ]^ 
ǯ]Sg  uS R¡d[ p ¡l-p ¡lp¢¾ ǯàĶl u ¡p R§c Nɘ

¡s¯ ¾ ¡qcl Ru ¾ n£g  x'¾ -ǯc ¿ x¢Ì u Sp , ¡qǵ x£ |'xɘ {ǧ§¾ q¾  ¡qǵ x£
Qxq ǯdn¢ R¡cxɘ ǯl¡l¯  uS YS ]m §g l Su p¨] up ¡n¯  p ¡c§x Nɘ Ǖ u¢ b ]¡¾¾
{¤Ķl n¤¾l R¡cxɘ _¡l§] ¡{ u£h§l ǯu ¾ q¾  ¡vu p up§v _ ¡sb ¡¾¡cxÌ uS |¯§l 
(x'¾ -ǯc ¿ x¢, ]§xd, `¾, {s ¡u¡x) l ] ¡{u p up§v _ ¡ns q¾  p ¡c§x Nɘ ¡{ ¡]ś
ǯu ¾ q ¾S ǯv§p¨] |'ǯx[ ǯ{S¡^¡p up§v _ Rn ¯ ]¡¾ ǰx¡cxɘ n n S ǯu ] ǰ]¡cxÌ
'¡bŚ  p]¡¾s , ¡{ t §xS |'sɘ 'ǯdn' sǋ§g  t §xSɘ ǯ]sx d ¡ps x ¡_sÌ ǯ] p§g ?
ǯ]§p]£ ¿  ¡so¾? YS ǯd§n R_¨x l ] t x ] u ]¡¾ Rè¿ S ǯv ¿ l {| ¯ ]¡¾sɘ
ǯ]¡l¯ s  n n ¾ ǯ{S Uq§ny§s ¾ £̂s upl q§¾ɘ

n n ¾ `¾^pl q¡¾¯ x§g ¾Ì u , ǯnUl , t S-tp¢ Ų§lÔ]§¾ Ų¡l u¾u-ǯb§p|,
t¡Ø ǯn¡^ uS Ųm§us¾ Q¡tt¤ l ǰ|¡c§x Nɘ u  (y Ǜ)¾ n n ¾ Ų¡l m]  ¡sƱ { u¾u
Rǧ R]zǱk R¡cxɘ Ys ¾ Yg  {ǧ ]m S YS ¡sz§¯ ¡s§yzt §s ǯu ] R]¥ ƹ
]¡¾¡cxɘ ¡iƄ_­l Ų§lÔ] sc§¾ È{¾Ǖl¢ q¤d ¾ ¡np  u S ǯu ] x_l ǰx ǯð§|u
sd ¾ Ų Su ¾¢ ǃ£ x¨x ǰ_ q¤d l ǯ{¿  Yg  ]¡¾ R§|ɘ [b¾§l Rp Rp q¤d  uĩq
ǯs ¾ m ¡]§x[ u S ¡]¯ ǯ{S ǃ£ x¨x Su p t¡Øt §s§¾ v ¯? u S Ǖt s§lS £̂s ]u
]m  ]¯ɘ ǯu ¾ Ǖ u¢§¯[ YS èk¡g u ¾ q¾ S q S¡cxɘ ¡qcl Y¡np uS ǯ]¬l£ |x
¾ ¡^s ǯp ¿ ¡¾ u ] ] ¾k§g  ƫ¡o§x Nɘ u S ]'ǯx ǯ{S ǃ£ x^p¾ q¾  s q£§¿ (n n S)
s¥¡ı q¾¢à  ¡n {£^Ô ¡l§¾ q c ]¡¾¡cxɘ u ¾ c §_ ǃ£ x^p¨x _'ǯx up§l t_¿ p¾ Ų¡l
]¥ lďl ¾ x_§l n n ¾ u£^^p up§l t N¡| R§|ɘ Q¿§yÔ ǯu ¾ up¾ t §s  |'s q §¾Å

n n S {u¯ q ¾ ǯ| ¿ ¾ x§_ x§_ x'¾ -ǯc ¿ x¢§s ¾¾ q® -ƫp ¾ ]m §s ¾ {£¡os¨x
ǯ]¡l¯ [ p q |§¾ɘ u Sp  Rǧ ǯd ¿ §¯ n£g  x'¾ -ǯc ¿ x¢ ǰx R§u¡¾] l m §]ɘ
¡{|Nl R¡|§x R¡u {n ¯ n n ¾ [b¾¨x ǰx v [Nɘ n£sc¾ R_§l p ¡lp¢dp¢ (¡Ų¯u)
s ț ǵ §xSl q¡®s¨x ǯv ¿  ƫ¡p n n S RpŠ q S¡cxɘ ¡qc§l  R¡u r£ ¡¾s¨x _'ǯx l S
p m ¡]§x[ l S¾ ]m , ]§xd¾ ]m  ǯ{ §oɘ u£h§l x'¾ -ǯc ¿ x¢ q® -ƫp l t x |'s¨x
£̂s UÕ{ | ¡n¡cxɘ Q¿§yÔ n n¾ x'¾ -ǯc ¿ x¢, p ¡l-p ¡lp¢ {§sS £̂s t x ǰ|§cɘ S¯ ¾

s §s u¢¾  s S§nU§¾  v§mƹ Q¿n p R§cɘ n n ¾ { ¡ŦoÔ¾ ]m §s ¾ ¡x¡^s¨x v [N§l
| l b§x ¿ l¨] b]£ ǯ]Sg §| s ¡c bxbx¢¯  ǰ| v ¯ɘ _¡l§] Su p§l { u¡¾§x Nɘ
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ÌÌ
¡x¡^]  |Îx t S ǯs ¿ ¾¢Å

XX

¡yà  Rǧ ď p¾ Yg  {£pŠ¾ {uũ¯
Ë|¢¾ ]¡k ǯu¡o

`¾^p¾ Ydp sÔ¡Ø§¯S ǯ]¡l¯ s  `¾^p¾ _§l ǯ_ §gS q¡¾¯ x§g ¾ p u Uđx S
ǯl §xɘ Ru ¾ Q¡l Ʋń ¾ i a¾n n  R¡cx ǯl§p sÔ¡Øɘ ǰy¡à] ¡ny¾ l£ ý R§¾ |k
]¾  sÔ¡Ø¾ sÔ¡Øĺ] Ų] y ]¡¾s q §¾ ǯ]¿x ǯl[N¾ {uqvǱ ¯¾ sÔ¡Ø§¯§|ɘ R¡u
ǯ]¿x ǯ¾ uŞp ]¡¾s q §¾  d¢¿p¾ ¡]c£u p g£ ]£ ¾  g£ ]£ ¾ c¡s, ǯ]sx Qp£t¿ ]¡¾s q §¾ 
¡]c£u p Qp£t¤ ¡l Rǧ ǯ]¿x Uqx¡ƀ ]¡¾s q §¾ Ì ]ƥs¥à¾ rxǕǨ§q ¡yà d_l¨x
¡n ǯv ¿  n n ¾ Qsn p]ɘ ¡v rx {n §¯ ¡yà ¾ d_ll d ¡lƷ ¾ ǰ| m ¡]sɘ

µ½»¸¾ ]m ɘ uS ǯl¡l¯  n n ¾ ¡iq gǱ§uŔ¾ c Ķ¢ R¡c§x ɘ ǯuo s¢ c Ķ-c Ķ¢]
t x¨] s£d s q¾ §g  ¡pƬ¯ Y§]  i a¾ ]m  p|¯, ¡]ś ǯu ¾ ¡p¡bp  Q¨qkl c Ķ¢]
q¡¾{O^Ô  ¡sď p¾ u¤x Ro ¾ ǕǨq QoÔ ¯§s ¾ Su p {|d¨] s£d s q¾ §g  {b N¨] i a¾
]m ɘ ǯl¡l¯ ¾ q¾ S ǯu ¾ 'b ¾'ǰx R¡cx Q{¢u Ʋń ɘ ¡qbl ǯv¡ps  ǰss ¡|] {Ǝ§]Ǳ§¾
b ¾] 'n n ' ¡|b §q q §x ɘ d¢¿p¾ s ]¢ {u¯ n n ¾ ¡bŚ o ¾  Rǧ t ¿o ¾ §¾ q¡¾q£ƹ
ǯ| ¿  ]uǱ¾ y¢x ǯn¡^ uS Ų §¯ Uqx¡ƀ ]¡¾¡c§x NÌ n n ¾ Un ¾l , ]lǱsÔ¡pƻ  Rǧ
pÔ ¯q¾ ¯kl ɘYS {]§x  èk ¡iƄ_­¾ ǯnUl  Rǧ u ¾ _ §l  ǯn¡^¡c§x ɘd¢¿p¾
Ų¡l§g  Ǌ¾§l ¡yà ] ¡vn§¾ [q¾l ǎ p ¡n¡cx, ǯ{Sn§¾ ď p QmǱ Õ p¢¡lď p§¾ 
u¤xÔ øp ]¡¾¡cx sǛl [q¾l ɘ ǯ^ ¿  Rǧ ǯy ¿ ¾ {u¯¾ s ¡|§¾ ǯs¡c¡^¡p {u¯
n n S v¡n[ ¡pd¾ q® -ƫp  Rǧ _§¿zk ¾ ¡sz¯ sǋ§l sÔǊ ǰ| R¡cx, Ų l:Ǐ p¾
¡qbl ¡]ś {n §¯ Yg  ¡p¡nǱƹ {u¯ n n S ƳƳunpt _¿Ȇ _¢l  y ǌ¾ RƲ¯ ǰx¡cxɘ
_¢l ¾ YS Uq§ny s k¢ {n ¯ ]¢lǱp (q h) ]¾  s §sS c ¨_ n n ¾ d¢¿pl ǯn¡^¡c§x 
¡yà  Rǧ ď p¾ Yg  {£Š¾ {uũ¯ɘ

]uǱl ¡sƱ { v ¾¡|¯ l m §] §Ś  |¡¾
Q¡ly¯ n¤¾ ǯ| Ś l ¾
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n¤¾§l  ¡sn¤¾ ǯ| Ś l ¾
Q|ø ¾ m §] §Ś [ { à §l ]¥ Ƽ] q §¿
Ʋ¿k ]¢ıǱp ouǱ v ¾ɘɘ ¹ (p u§` z )

n n ¾ YS {]§x  {rxl ¾ R¾l ǯu ¾ i a¾ d N Ƴv£l  Ų¢¡l ǯu¡o (u¢¾  s S§nU)¾
Q¿n p uS ¡]ś s ǧ¨] Qp£t¿ ]§¾ ɘ ¡pd¾ {]§x  Să  lÔ _ ]¡¾ Q¡l ]lǱsÔ¡pƻ §¾
u¢¾  s S§nU§¿ b ¡¾[g  {Ś p§] {£§v _Ô/{£§v _Ô  ]¡¾ i a¾ ]¾ ¾ Uq¡¾[ ǯ_ §gS
ǯu¡o q¡¾¯ x ǯg §]S Y]l ¾ ¾§a§¾ ǯs §x ¿  u¾u¾ ¾b¢§¾ s ¡ţ ¾ ¡^§cɘ n n ¾ {£§v _Ô
q£Ķ n¢q ø¾ Rǧ ƫtø¾ Rǧ {£§v _Ô  q£Ķ¢ y]£ Śx  Rǧ Qx] pŠ S[ n n ¾ R¡|Ǳ§l
¡yà ¾ x_l ď p¾ {uũ¯ ¾ ¡^s q ¡¾§cɘ

R¡d ¡sď p¾ d_ll Yg  {£ǧv QǊ _'x ¡]ś ǯ{S {£ǧv§¾ ¾¡ư¾ Rxu ǰx
|¯§l  R_¨x sǛ§l  {¤vǱÔ ¡sď p¾ d_ll Un¯ |'sɘ n n  Ru ¾ ǖN¡ll {n §¯ Uđx
¡y^ ¨| đ¡x m ¡]sɘ

'[u y ¡Ś'ɘ
ÌÌ
¡x¡^]  |Îx t S ǯs ¿ ¾¢Å

XX

i´ ǯdÔ ¡lŲ{ n ǯu¡o¾ Ų¡l m]  ǯu ¾ Qp£t¿
Ë¾u  Ų{ n ǯu¡o

n n ɘ Ru ¾ q¡¾¯ x¾ {]§x  n n  i´ ǯdÔ ¡l Ų{ n ǯu¡o¾ R]¡ǖ] Rǧ Q] x
u¥l£ Ôl Ru ¾ q¡¾¯ x¾ {]§x  uuǱ |l |§x ɘ t_¿ p¾ Să l ǯl§^l¾ u¥l£ Ô¾ u¤ǛıǱl
R¡u Rg S ǯ]Sdp t S-tp¢ Y§]x§_ R¡c§x ɘ uS n n ¾ | l¾ p ­¢¾ _¡l ǯs_ b S
m §] §lS ¡xr§g §¾ ǯl§^l] RS. ¡b. SU ǰx ǎ p Ś¾ ]¡¾ m]  Q¿ǎ §l ǯl§^§l
YS d¢¿p¾ q¾  ǯu ¾ | l¾ q¾ S p S]¢¯  ǰ| _'x- ǯv§p x §| o¢§¾ ǯl§^l ǯu ¾
| l¾ q¾ S y ¡Ś§¾ ¡qc¡x _x¨_Ì uS ǯl§^l] o¡¾ ¾ ¡^s ǯp ¿ ¡¾§x ɘ

YS s ¾ ¡b¡]Õ{ x¯l t¡lǱ ǯ| ¿ l¨] ǯl§^§l R_§l[ ǯ]Ss  s §¾  d¡gx ǯ¾ _l
RÝ Ś ǰ|[ q£p¾ `¾¨x {£-Ǖ ǎÔ§¾ Ut¡l R¡|¡cxɘ ǯyz ǯ¾ _ ¡]ś Su p d¡gx ǯvp
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t¿  p ¡c§x Ì YS u¥l£ Ô§¿S ¡]ś s¾ y ¡Śq¤kǱ t §¿ ǯl§^l] Ru ¾ u d¾ q¾  ] ¡®
ǰx _'xÌ ǯ] §p ¿ S ǯvp ǰ]§cÌ ǯl§^l] v s ¡n¯ Ì {u¯ ǰ|§cɘ

n n  Q¡l u¾¡u¯ x, {]§x  s S-tp¢¾ ǯ| ¿ §l  ] up  Rǧ ǯbƹ  ]¡¾§¯S d¢¿p§g 
q ¾ ]¡¾§xɘ

uS ¡p§dS ¡b¡]Õ{] ǰ| sǛ i §¯§s¡gc ǯ¾ _¢] b §x , sıǱu §p[ b S R§c , ¡]ś
Su p n¢`Ǳ¡np¢¯  i §¯§sg¢c m]  Ǖ§ı[ ǯl§^l¾ YS ǯ¾ _¾ q¾  ǯ| ¿  d¡gxl  uS
ǯn^  p ¡c§x ɘ ¡p¯u u ¡p y¥O^x sńt §¿ d¢¿p§g  q ¾ ¡]n§¾ ]¡¾§x l §] t ¡¿ uS
Rb¡¾l |[Nɘ ǯ] §p ¡n§pS ǯ^ ¿ -ǯs ¿ l { u pÔlu Q¿§|x  ]¾  ǯn^  p ¡c§x ɘ uS
t §¿  i §¯§s¡gc ǯ¾ _ o¾  q¾ ¾ q¾  ǯv ¿  ¹´ sc¾l ǯl§^§l ǯ] §p  ¡uh  sǋ ǯ^ ¿ 
p ¡cxɘ

ǯu ¾ ¡ql¥ {n¥y n n ¾ i §¯§s¡gc ǯ¾ _¾ ď p v§mƹ R¡cxɘ R_§l ǯl§^§l sţ£ s¾
Ǖ_Ǳ¢¯ i ´ um£¾ p m tę b vǱÔ¾ q¾  i §¯§s¡gc ǯ¾ _¾ ¡b¡]Õ{  ǰx¡cx Rǧ YS ¡sz¯¾
QdǗ ¡]l q q¡® i §¯§s¡gc ǯ¾ _ {Ǝ§]Ǳ {]§x  ]m  ^¾¡b u ¡¾ d ¡p¡cxɘ ǯl§^l¾
x_l ǯu ¾ ]¡¾sx_¢¯  v§mƹ ] u m ¡] _'xɘ

sǛl u¾u t x§q ¿  Rǧ Ru ¾ qm ŲnyǱ] ¡|b §s d¢¯ S ]m]  ¡np§]Sg l
ǯl§^l¾ q¾  ¡v q §x  ǯ{§¯ Ru ¾ Ų¡l m]  Ry¢sǱ n ¡|b §q ǰx R¡u[ _¡l ]¡¾
m ¡] n n ¾ RnyǱ d¢¯ S ¾ ¡^s x ¡_sɘ

t_¿ §p ǯl§^l¾ Rĵ ] y ¡Ś ¡n¯]ɘ
ÌÌ
ǯx^] |Îx ]¡pƻ t §¯]ɘ

XX

¡vdp] q |¡¾s ǯp ¿ ¡¾u
Ë¡sp¯ ]£ u ¾ n { (ǯsk£)

¡pd¾ `¾§lS |[N] s  QSp R§q pd§pS |[N] pl£ ¿  ¡Ų¯ sţ£ -s ţ§¿S |[N],
q¥¡m¿¢¾ q¾  RNl¡¾ ǯv ¿ ¾ ¡qcl u p{qg¾ q¾  ÝuyP o£ N¿¡x-]£ N¿x¢ ǰ| Y{u¯l
ǯp §| ¿  ǰ| v ¯ɘ l ¾ u d§lS n£S-Y_¾ ]¢ up¾ n §q kl Ų §¯S o¾  ¡n§¯¡|ɘ ǯl§p
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Y_¾ ]¢ ǯu ¾ upl { Nb ǯ_ ¿  ¡sǖ¯ q£ǧz |'x t _¿l¢ n n ɘ v¡n[ ǯl§^l ǯu ¾
ǯdh¢¾ i a¾ x'¾ , ǯl§^l] uS Ųmus ¾¾ s §s ǯn¡^¡c§x  µ½¹º bpl, ǯv¡l¯  uS
S¡Ė¡p¯ ¡¾O ]§xd¾ ǯ| §ƹxl t¡lǱ ǰ|¡c§x  Rǧ è¿ | g¢l ǯŵ_ ǰ|¡cxɘ

Q¡l Ʋń  ]¡¾sx_¢¯  u p£| ¡sx ]¾ u d§l  {]§x §¾ {]§x  èk Y§]x§_ p m §]ɘ
ǯ] §p s  |¯§l  u| ď p¢ q¡ĩl, ǯ] §p s  QlÔŚ u¾u¢¯ x, ǯ] §p s  ¡p¾x{ ¡pd£ Ǳ,
ǯ] §p s  q§¾ q] ¾¢, ǯ] §p s dp q ¡mǱ¿ R] ü  ¾¡|l ¡p¾ {Ø, ǯ] §p s dp _sǱ-
nƓ ǯp §| ¿  u ¡g¾ u p£| Rǧ ǯ] §p s d§p ¡bŚ  ]§¾ ] ¾ ¡] t x ]¡¾s q ¡¾ ɘ
YS {]§x §s ¾ {d èk¾ Q¡o] ¾¢ sÔ¡Ø d¢¿pl uS Yd§pS ǯn¡^§c N, ǯ{Sdp |'x
t _¿l¢ n n ɘ ǯl[N] ǯs¯  q s q¾  sÔ¡Ø s  ¡]s  ] ¾k m ¡]s q §¾ s£¡x uS t ¡ss
ǯp ¿ §¾ Nɘ

¡p§l¬ n n ¾ `¾¾ R§_¡n q£¿  Rh sd ¾ {u¯l uS v [Nɘ Ų ¯ Ų¡l¡n§pS n n ]
ǯn^  q [N Rǧ u l ¡n[Nɘ Y¡l¯ [ uS ǯ{S r §x§¾S q ¾ |'uɘ n n ¾ Qs¯s ǯu ¾
{ŧ£^l ¡d¡x¡] U¡hs ¡]ś u l ¡ns ǯp ¿¡¾uɘ

ǯu ] n n S ¡]¯ Su p t x q S¡cx p d ¡p§x ɘ
ÌÌ
ǯx^] u |¢§¯]¾ q£ĶÅ

XX

Y] u| p sÔ¡Ø¾ sÔ¡Øĺ Rǧ QpsnÔ Rǧ QpsnÔ
Q¡tďl ¾ s¡kǱx v Ķ ¾ { u¾¡k q¡¾x

(i´ ǯdÔ ¡l Ų{ n ǯu¡o¾ (t_¿l¢ n ) RnÔƲ ńl Qƴ QĖ¡x§¾ Ʋń Ė¡x v ¡b§x N)

Ëu§p ¾u  n {

Q¡l {|d-{¾x, _|¢p-_Ɠ¢¾, u¥n£t z¢ Q{u dpp¢¾ {£§v _Ô {Ś p Ru ¾ {]§x §¾
Ʋń  Rǧ Rn¾¾ R§q p sÔ¡Ø _¾ ]¢§¯ ½· szǱl t¡¾ ¡n Ǖ_Ǳ o u¨x _¡l o u¨x _¡l
]¡¾§xɘ y¤kÔl  Qp£t¿ |'x `¾-_¥|ǎ, Sƹ-]£ g£ «ƒ, ƫt ] ü¢ {]§x  Qp£_ u¢¾ u dlɘ ǰs
m]  x£Sl¾ n§¾ Þ ¡Ś|¢p n£sǱ ¾ _¡l§¾ b ]¡¾¾ Q¿{¾¾ ¡qc§¾ q¾  Q|¾| Ǖ§ny lm 
¡s§ny¾ ¡sƱ¡snÔ x¯¾ Qp£ǎ p {u¤|l ǯv _n p ]¡¾ ¡pdǕ q ¡ĩlÔ¾ ¡s] y ]¡¾s¨x
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{àu ǰ|¡cxɘ ǯny-¡s§ny c Ķ-c Ķ¢¾ UŦ¡l¾ |§] d¢¿p ¡psǱ ¡ql ]¡¾ Q¿§yzl
¡pd§¾ d¢¿p s¡Ś ¡psǱ ¡ql |xɘ q¥¡m¿¢¾ sǛ h Sl UĂ ¡yà ¾ Qp£ƻ p q ¡l q ¡l
R¡d ǯl§^§l ¡p§d Y¡g Qp£ƻ p |'x, Y] u¡ǊƷS j£ ¡] ǯp §q ¿  s¡kǱx Qp£ƻ p ǰ|
q¡¾xɘ

ǯl§^l¾ d¢¿p¾ ¡npq¡Ė ]¾q¾  R¾Ɠ ]¡¾ ]'l ǯyz ]§§¾  t ¡s ǯq ¿  p Sɘ {£n¢`Ǳ
½¶ g  szǱS ǯvp ǯl§^l¾ ƫt ¾Ɠk¢ɘ Ų¡l§g  u£|¤lǱS ǯvp ǯl§^l¾ s §s èǧĺq¤kǱɘ

Y¡g {Oǃ¥ ¡ls p q¡¾¯ xl ǯl§^l¾ dŧ ¾ u¡n¯ ¾ ǯu¡o q¡¾¯ xl µ½¶¸ bplɘ
]§xd¢¯  ¡yà , _¡kl ¡sz¯ ǰx Qp bǱ ǰx ǯ_ ơ ǯu§ix¾ {ŧ p x t ]§¾ ]gp
u| ¡snÔ x¯¾ q¾ɘ ]¡x]l  ¡sƱ¡snÔ x¯¾ q¾  _¡kll gq ¾ ǰ| Yu. Yc. ¡bl
UıǱ¢kǱ |¯ɘ µ½¸¼ bpl ]gp ]§xdl b ]¡¾ d¢¿p R¾Ɠ ]¡¾ x§_ x§_ è¿ | g¢
¡sƱ¡snÔ x¯l 'dSp' ]¡¾ ¡qcl ǯǇ¡g¡ɠǇ] ¡ið¢¾ s §s u p§bƹ ¾¨x v Ķ  ]¡¾ { rxÔ
x t ]§¾ɘ S¯ ¾ ¡qcl ǯq¡¾b ¡sƱ¡snÔ x¯¾ q¾  iØ§¾g Qs b SŪ ¡ið¢ x t ]¡¾
è¿ | g¢¨x ¤̀¡¾ R¡| è¿ | g¢ ¡sƱ¡snÔ x¯l ǯǇ¡g¡ɠǇ]¾ Ų§rb ¾ ǰ|, x_§l l ¾
Head of the Deptt. ǰ| µ½¼¹ bpl Q¿{¾ ð|k ]§¾ɘ

l ¾ q c§l  ǯl§^l¾ d¢¿p¾ s¡kǱx v Ķ  QsÔ |l ǰ| m ¡]sɘ ¡iƄ_­ ¡sƱ¡snÔ x¯,
ǯldq£¾ ¡sƱ¡snÔ x¯, è¿ | g¢ RS. RS. ¡g {u¤|¾ q¾  Rg Sl¨] {ŧ p¢¯ Ų§rb ¾
Qs Yu ¡¾g b(emeritus) ¡ið¢ x t ]¡¾s¨x {àu |¯ɘ ¡t¡d¡gO Ų§rb ¾ ¡|b §q
] p i ¾ u§Ħ§¯x (Montreal), l¾§ĥ ¾ ǯu] u ƹ ¾ SU¡pt ¾¡b¡gl ǯv _n p ]¡¾
¡pd¾ {àul ¾ q¡¾b¯ ¡n¡cxɘ ǯny ¡s§ny¾ sǛ ǯb¡up ¾l ǯl§^l ǯv _n p ]¡¾-
¡cxɘ l ¾ ¡tl¾l t ¾l, Ÿ Ū,SU .ǯ]. R¡n§¯ Ųo pɘ Rp¡] R§u¡¾]  v£Ø¾ ƺ¾
USb]p¡bp ¡sƱ¡snÔ x¯¨x ǯl§^l ¡t¡d¡gO Ų§rb ¾ ¡|b §s ǰ_ l l { rxÔ QdǱp
]¡¾¡cxɘ

ǯl§^l¾ ¡s^Ô l ¡l¡p^p ¡]l q¾ p u |'xÌ µ) Stochastic processes,
¶)stochastic models in queueing, ·) Recent Developments in Bulk
Queueing Models. YS ¡]l q ¡l¡p^p¾ {u n¾ {uð R§u¡¾] l x t ]¡¾§cɘ

YS_¾ ]¢§¯ |'x i´ ǯdÔ ¡lŲ{ n ǯu¡oɘ Ru ¾ t_¿l¢ n n ɘ {Ǝ]Ǳl s¾dpɘ
Ru ¾ ǯd¡hu ¾ {£§v _Ô q£Ķǲɘ Ru ¾ {]§x §¾ Ʋń ¾ Rǧ u¾u¾ ] §¾ s ¾ c ¾,
] §¾ s ¾ n n , ǯnUl , ] §¾ s ¾ u u  ¡tp§nU, u| §nU, ] §¾ s ¾ s¾§nUl , Y_¾ ]¢
q¡lƃl  ǌ¢¾ W¡zl£ xÔ Ǖ u¢ {§ƒ op¾ _¾ ]¢dp ƫń ƫƇ q¡¾o p§¾, o¤q-o¤p §¾ {¤_¡ţl,
QpŚ yvÔ l y¯p¾l ǰ| QpŚ o u¨x v Ķ  ]¡¾§xɘ
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t_¿l¢ n  R¡cx Y_¾ ]¢ {¾s¾|¢ ¡s¡yƹ ¡yà ¡snÌ v ¾ |Nn¯l ¡p¡|l R¡cx
QÞ Ś q¡¾Ʋu¾ uvǱn §s oɘ n n ¾ b ¡¾Ķ¢] ǰs¡yƹÔ sǛ èp¾ {u | §¾§¾ {u ¡|l,
{]§x §¾ q¤dp¢¯, v ¾ q¡¾b¯ ǯl§^l¾ y¾¢¾ Rǧ upl Ų¡lrxp `¡g¡cxɘ

sÔ¡Ø_lt §¿ n n ¾ x_l Y¡g {£-{Ǝ]Ǳ _¡® U¡h¡cxɘ ¶´´¼ bp¾ ǯu ¾ Ǖ u¢¾
¡s§¯ _l `¾¨x R¡| Ru ¾ ǯy ]¾ {ut _¢ ǰ| y Śp  ¡n¡cxɘ ǯu ¾ Ų] ¡yl ¡]l q
{u¤| Ý¯ ]¡¾§| n n S q¡®¡cxɘ "¡i_¡p¡g Qs ǯxs ¾] n n S {ŧ p ¡n¡cxɘ

Y¡l¯  s §¾ s §¾ d¾ -l q {u{Ô S d£ǧx  ]¾  ǯu ¾ ǜn¯l {¡ēl yž§s ¾ {¢¯ S
RŚ¡¾] Ʋń Ė¡x§¾ ¡p§s§n§c , y ¡Śo ul ¡b¾ y ¡Ś§¾ m ]] ǯl§^lɘ n n  Ru ¾
{]§x §¾ s §s Rd¢¿p qm ŲnyǱ] ǰ| m ]] Y¯ S Ru ¾ {]§x §¾ t_¿ p¾ [b¾l
Ų mǱp ɘ

[Nu y ¡Ś![Nu y ¡Ś![Nu y ¡Ś!!!

XX

Qƴ QĖ¡x-- t_¿l¢ n n ¾ ǖ¥¡ll
Ë¡puǱ ¡x n { (sŠp )

ǯv ¿  ¡l¡p ǯrƄ¿ ¾¢l Q{u lm  RŚP¾ ƺ¢¯ ¡yà d_l¾ Y_¾ ]¢ ǯdÔ ¡lu¯ q£ǧz¾
ǯn| ¿{ p `¡gxɘ u¥l£ Ô d¢¿p¾ ¡b¾Ś¾ {lÔ |'ǯx[ ¡yà d_l¾ ǰ{§l d¡­l ¡s¡yƹ
ǯuo y¡Ø {ƎŦ ¡]c£{O^Ô] sÔ¡Ø¾ u¥l£ Ô§¿ {u d¾ jy¡à] ¡nyl Qq£¾k¢¯ à¡l { op
]§¾ɘ ǯl§p Y_¾ ]¢ ¡s¡yƹ sÔ¡Ø R¡cx, RŚP¾ ƺ¢¯ _§¿z] q¡ĩl lm  è¿ | g¢
¡sƱ¡snÔ x¯¾ Ų§rb¾ Y§u¡¾g c iP ǯdÔ ¡l Ų{ n ǯu¡oɘ y Ś-ǯ{¬uÔ, {£Š¾ ǯb§|¾ §¾
UĂ sÔ¡ØĴ {ƎŦ, {n  | {Ôsn§p§¾ Qƥt z¢, Qu ¡¯] Rǧ Ųb ¾¡su£^, èk¢-ď p¢
YS_¾ ]¢ Ǖp uopÔ _§¿z] q¡ĩ§l u¥l£ Ô¾ {u¯¨x§] q® -ƫp  ]¾ ¾ x_§l ¡x^ -ǯux [
]¡¾ R¡cxɘ s¯{¾ u q ] N¡h§¾ q¡¾qÖ {u¯§l u¥l£ Ôs¾k ]¡¾§x v¡n[ ǯl§^l¾ ¡p¡bp 
Y_¾ ]¢ p¢¾¿ { o], QoÔ¯py¢x ]N¡l ¡yà ¡sn¾ u¥l£ Ô§¿ ¡yà  d_l¾ ¡sǊ¾ à¡l { op
]¡¾§xɘ

Ų¯ l iP ǯdÔ ¡l Ų{ n ǯu¡o¾ dŧ ǰ|¡cx Y¡g ¡y¡àl lm  {Oǃ¥ ¡l¿ p q¡¾¯ xlɘ
s¥¡gc y {p ] x¾ nà Ųy {], Ų^Ô l q¡ĩl ¾ ¯s | n£¾ ] ¡x¾ u ǯu¡o¾ s¾ ¡d¯¾¢
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È] nƒ¾¢ ǯu¡o Rǧ ǯ{S {u¯¾ ¡s¡yƹ RSpd¢¡¿ È¡sp¡Š bš ǯu¡o¾ s¾q£Ķ ǯdÔ ¡lŲ-
{ §n dŧ{¤§ĶS ď p-ǯdÔ ¡l§¾ ǯdÔ ¡lǖ p R¡cxɘ UĂ] Oy¢ ¡ql¥ §¯ ǯl §^l¾ {§n¬¡g
{Ś p§] ¡s¡tŦ ¡sz¯l UĂ ¡y¡àl ]¡¾ _® ¡n¡cxɘ YS ǯàĶl u l¥ ¾ t¤ ¡u] [ v§mƹ
R¡cxɘ Ųb¢p Ųm u§l £̂s ]u s¯{§l ¡s¯  ǯ| ¿  s §s Rǧ ǯ{S {u¯l ǌ¢-¡yà ¾
Ųbxp ǯ| ¿  p ¡cx s §s Rǧ ǯnUl §] b ]¡¾ ] xl sn¡x ǰ| m ¡]sx_¢¯  ǯ| ¿ l
] nƒ¾¢ ǯu¡o§¯ UĂ ¡yà  x tl s o Ų Ŭ ǰ|¡cxɘ lm ¡q§l  ¡sn£ ÔÕ{ |¢ ǯnUl §] `¾§l
¡yà] ¡pv£Ø ]¡¾ v§m ¡bl ¡yà  ð|k¾ {£¡so  ]¡¾ ¡n¯ ¾ x_§l ¡bx S¾ Ų¡yà§k 
¡n¯ S¡cxɘ l §¾ q¡¾ s£®¢-RSl §] l Nl-y x¾ ¡yà [ ¡n¡cxɘ rxǕǨ§q ]u s¯{§l
Y_¾ ]¢ {£-_¥¡|k¢¾ x_§l {£-u l¥Ǩ§q c¯_¾ ]¢ q£Ķ Rǧ ¡l¡p_¾ ]¢ ]pÔ  {Ś p]
{¾x u l¥ -ǯǏ§|§¾ UŁ¢qp  ǯv _ S {u §p UĂ ¡y¡àl ]¾ ¾ x_§l Ų]¥ l p _¡¾] Ǩ§q
_® ¡n ǯl §xɘ ǯ{Sn§¾ ǯdÔ ¡l Ų{ n¾ x_§l Qp£d Ƈ l¥ -tî¢ {]§x[ ¡ql¥ -u l¥ ¾ Ų¡l
Qbx  t¡Ø§¾ Ut¯§¾ {|d-{¾x up Rǧ {Õ-RnyǱ§¾ Qp£Ų ¡kl ǰ| Y] RnyǱp¢¯
d¢¿p v q§p§¾ {u dl Ų¡l¡ƻl |¯ɘ

c Ķ ¿ǎ §lS iP ÈǯdÔ ¡l ǯu¡o Ų^¾ ǯuo  y¡Ø¾ q¡¾b¯ ǯq ¿  ǰ_¡cxɘ {£^Ô ¡l§¾
Ų§¿¡y]  q¾¢à l Uı¢kǱ ǯ| ¿ ¾ ¡qcl Ǐ l],Ǐ l§] ı¾ {]§x  q¾¢à §l ǕkǱqn]
ǰx Uı¢kǱ ǰ| ǯuo y¡Ø¾ q¡¾b¯ ¡n§¯ɘ q¾¿lǱ¢ ] xl ¡sƱ¡snÔ x¯l QoÔ qp  ]¡¾
m]  ] x§b ¿ l Rǧ l ¾ ¡qc§l  Q¿{¾ Ų Ŭ Q¿ǎ l ¡s§ny¾ sǛ§l  R_y ¾¢¾
¡sƱ¡snÔ x¯l Q¡l¡m QoÔ q] Ǩ§q ]¥ ¡l QdǱp ]§¾ɘ ǯ{Sn§¾ t ¾l¾ ¡s¡tŦ p uđx 
¡yà p£ƻ pl q ¡ĩlÔq¤kǱ sØ¥ l  Ųn p ]¡¾ c Ķ-c Ķ¢ {]x] QoÔ¯p¾ Ų¡l ǐ¥|  ǯv _ ¯ɘ
¡yà n p§] d¢¿p¾ ƃl ¡|b §q ǰx¡cx s §sS Y_¾ ]¢ {£-¡yà] Ǩ§q ^Ô ¡l QdǱp
]¡¾¡cxɘ ¡s¡tŦ _§¿zk  qĶ¾ Uq¡¾[ sǛ u¤xÔ¿ p Ų¿ţ, ðŞ ¡x¡^ ǯl§^§l ď p¾
ǯdÔ ¡l§¾ ¡yà d_l ǯdÔ ¡lǖ p ]¡¾ ¡pd¾ p u¡g¾ Ų]¥ l QmǱ ǯvp i ¡a o¡¾§xɘ

ǰy¡à] d¢¿p] s n ¡n sÔ¡Ø_l d¢¿pl Ų¯ l ǯu¡o Y_¾ ]¢ {|d-{¾x Un ¾
up¾ u¾u¢¯ x Qmb ¾¡{] sÔ¡Ø R¡cxɘ {Ǝ]Ǳl ǯl§^l ǯu ¾ ǯdh S¾ x'¾  n n ɘ
ǯl§^l ǯv £̂s ǯb ]  ǯ{S ]m  {ǧ ] x¾ q¾ S d ¡p¡c§x  s §s £̂s {u¢| ]¡¾¡c§x ɘ
s¯{l R¡u§s ¾l¨] v§mƹ i a¾ s §s ¡qc¨x§]  {Ɣu {|] §¾ £̂s t x q S¡c§x 
Rǧ Qp£d ¡|b §q ǯu §]  £̂s u¾u ]¡¾¡cxɘ u l£ x sOy¾ Ųmu t ¡_p x'¾  R¡cx
s §s ǯu u §¯]-u |¢§¯]|Nl¾ ǯl§^l Q¡l u¾u¾ `t ¡_p' R¡cx--- p u] ¡® ǯ] §p[
p u ¡l¡cxɘ ǯl§ml¾ Ǖt ¿{£xt Qu ¡¯]l , pu¡p¯l  Rǧ t¡Ø¡{Ø u¾u-t x§q ¿ 
èk¾ s §s 't ¡_p' ¡|b §q Y] {£]¢¯  ǎ p q S¡cxɘ ǯu u §¯]-u |¢§¯] {]x¾ ǰ{§l
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ǯl§^l¾ Y] u¾u-uo£¾ ¡ps¢­ {ƒţ R¡cxɘ {§sǱ q¡¾ ¡ql¥ -u l¥ ¾ Ų¡l Q_ o t¡Øt ¿,
Qp£d t l¥ -tî¢¾ Ų¡l uul -uo£¾ n ¡¯ĺ§s o ǯl§^l¾ sÔ¡Øĺ¾ Y] RnyǱp¢¯ èkɘ
ǯdÔƻdp¨x {ŧ p Rǧ ]¡pƻdp¨x ǯǏ|-Ų¢¡l Ųn p ǯl§^l¾ sÔ¡Øĺ¾ Y] QppÔ
Ǖt ¿ Rǧ Y§p u| p£t¿l ¾ s §sS ǯl§^l {u d¾ {]§x  Ǌ¾¾ u p£|¾ ¡Ų¯t dp
ǰ| q¡¾¡cxɘ

¡yà ¾ {£UĂ d^x l ¡m¯ ǰ|[ ǯl§^§l { o ¾k ¡yà ƃl¢] ǯ|¯ď p p]¡¾ QoÔ ¿-
{ ¯l ƃl¢ |'s¨x Qp£§Ų¾k ǯv _ S¡cxɘ uS Rǧ ǯu ¾ i a¾ ǯc ¿ x¢ u up¢§¯ Ų§s¡y] 
q¾¢à l Uı¢kǱ ǰ| u| ¡snÔ x¯l q¡®s¨x ǯx ¿ ¾ {u¯l ǯl§^§l Ru ] n£§¯ dp¢§]
U§ŁÔ¡y 's P s P ]§xd ]§xd' s£¡x ǰ] UÕ{ ¡|l ]¡¾¡cxɘ s¯{l R¡u§s ¾ i a¾ ǰ|
ǰ_¡c§x  v¡n[ ǯl§^l¾ upl R¡u {ǧ ǯvp ǰ| R¡c§x  s §sS ¾_¾ ]¡¾ Y§po¾k¾
ǯŲ¾k n ¯] ]m  ǰ]¡cxɘ ǯ{Sn§¾ ]§xdl b ]¡¾ ǯq ¿ ¾ ^s¾ q S Ru ¾ `¾¨x
R¡| ¡q¡hl mq¡¾¯ S---' s P Ų§rb¾ |'¡x ' s£¡x ǰ] l¥ ¡Ŭ§¾ | N¡| u ¡¾¡cx ɘ ǯƲk¢l
ǯ]§pn§¾ q hn p ]¡¾s x ¡_s, ǯ{S ]m  ǯl§^l¾ q¾  ¡y¡] x's¨x ǯnUl S ǯ] ¿ l,
Y§]tý¢u §¾ {¾x | N¡| u ¡¾ ¡q¡hl mq¡¾¯ S--- `q ¡¾s q ¡¾s--- l S] ¡y] s p -
x §_' s£¡x ǯ] ¿ ¾ x_§l t x¨] q® -ƫp  ]¡¾ v s¨x Uq§ny ¡n¡cxɘ ǯl§^l¾ ǯ{S
Uq§n§y ǯu ¾ QoÔ qp ¾ ] x§c ¿ l v§mƹ rxn ¯] ǰ|¡cxɘ ǯ{Sn§¾ iØ§¾g ¡ið¢
x t ]¾ ¾ ¡qc§l  Q¡tpŠp dp s¨x R¡|--- `lS iØ§¾g ¡ið¢ q ¡x--- s¾ t x
q S§c  ǯnSɘ u| -u |¢§¯ s¾ {£^ q sɘ' ǯl§^l¾ ]m  ƫ¡p up t¡¾ q¡¾¡cx v¡n[
RpŠ¾ x_§l 'x dl ǯu ¾ u¤¾ ǯn N ^ S ǰ_¡cxɘ ¡]¯§p  ǯl§^l¾ ¡p¡bp  Y_¾ ]¢
¡snë _§¿z] q¡ĩl, ¡v_¾ ]¢§¯ qē y ny]§l u p§bƹ ¾ Rǧ ǯq¡¾b¾ R_y ¾¢¾
¡sƱ-¡sƴl _§¿z] q¡ĩl¾ Qo¢pl _§¿zk  ]¡¾ iØ§¾g ¡ið¢ x t ]¡¾§c ǯl§p
Y_¾ ]¢ ¡s¡yƹ q¡ĩl¾ s §s Ry¢¾ ny]l { o ¾k ¡sz¯l _§¿zk  ]¡¾ iØ§¾g ¡ið¢
x t ]¾ §g  ǯl§pS p_pÔ ]m ɘ ¡]ś ¡]u p ¡p¾|ø ¾¢ Rǧ Rp¾ QŚ¾¾ s£d ǯq ¿ 
s|x up¾ sÔ¡Ø R¡cx ǯl§^l! ǯ]¿x ǯu ¾ ǯàĶ§l p|¯, ǯl§^l¾ {OǐyǱ¨x Q| 
{]§x  ¡yà ƃl¢§¯ YS ]m  u£Ø]§ħ Ǖ¢] ¾ ]¡¾s ¡pƬ¯ɘ QpÔ pÔ ǯàĶ§g  Ų¯ l
ǯdÔ ¡l Ų{ n ǯu ¡o Y_¾ ]¢ {§blp p _¡¾] R¡cxɘ Rĵ¢¯-q¡¾dp, [b¾-b£ s£¾¢¯ ,
{|]uǱ¢ ¡]ƒ  lxl¢¯  ]uǱb ¾¢ op¢-n£^¢¯  R¡n {u d¾ ¡tŦdp¾ {£^-n£^¾ {u¯l
ǯl§^§l ] zl ǰ_ ¡m¯ ǰ|¡cxɘ sǛl QoÔ¯py¢x ǯx ]¾ ǯàĶl Y§po¾k¾ { u ¡d]
n ¯sńl  b]£ l pq§¾ɘ

Ų¯ l ǯdÔ ¡lŲ{ n ǯu¡o¾ `¾l ul  p u 't_¿l¢'ɘ ǯ{§¯§| ǯl§^l¾ ǯu u §¯]-
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u |¢§¯]¾ x'¾ -ǯc ¿ x¢ R¡u§s §¾ ǯl§^l] t_¿l¢ n n ' s£¡x {§ƒ op ]¡¾¡c§x 
Rǧ £̂s {Ɣu¾ b]£ §¾ b S¡c§x ɘ ¡]ś ǯl§^l Su p {|d-{¾x R¡cx ǯv R¡u§s ¾¾
] §¾ s ] x_ q §x ¡i¡al o¡¾ ǰx ǰ_ ] zl sǛ¿ S ^ -^s¾ ǯx ¿ ¾ x_§l uo£¾-
uul §¾ ¾_¾ ]¡¾ p p p ]m  q ¡l¡cxɘ u¥l£ Ô¾ Yu |u p R_§l ^s¾ x's¨x ǰ_ YSn§¾
sǛ{u¯ s¡| ]m  q ¡l¡c§x ɘ ǯl§^l¾ { ¡ŦoÔl R¡u[ Su p RŬx£l ǰ|¡c§x  ǯv Ru ¾
u d¾ s¯{ Rǧ ǯl§^l¾ ¡s¾x sÔ¡Øĺ¾ sÔ¿o p ǯvp ǯp §| ¿  ǰ| ǰ_¡cxɘ {Ų¡lt
t §¿ Qmb ǯ^ x  u§p§¾ ǯl§^l¾ {'ǯl sÔ¡Ø_l ]m §s §¾  q ¡l¡cxɘ YS§àĶl
ǯl§^l¾ Uqv£Ø q¡¾s ¾ u¢¾  ǯs¬§¯[ {|§v _ ]¡¾¡cxɘ ǯ{S ¡sx ] ]m  upl q¡¾
b]£ ǯ{§u¡] Uh ¾ x§_ x§_ ǯl§^l¾ Ų¡l {t¡Øl _Ȇ _Ȇ ǰ| q§¾ ɘ {u¯¾ _¡ll
s¯{ s ¡® ǯv ¿ ¾ x§_ x§_ ǯn§^ p {Nb  u¾u ]¾  ǯx ]{]x ¡b¾¡np s §s RNl¡¾ v s
o¡¾§cɘ Y¯ S ] x¾ _¡l--- ǯ] §p[ s o  ¡ns ǯp ¿ §¾ɘ

Ru ¾ {]§x §¾ Q¡l Ʋń ¾, Q¡l u¾u¾ 't_¿l¢ n n ' ǯn¡^s¨x§]  Q¡l {£Š¾
R¡cxɘ [^-q ^ ǯb§|¾ ,_ ^¢¾ s_  s¾k, u¥n£-t z¢, {n  | {Ôu¯ snp¾ x_§l o¢¾-
¡ǎ¾ Ǖt ¿ Q ǧ {Õ u§p§¾ ǯl§^l Y_¾ ]¢ ¡s¾x sÔ¡Øĺ {ƎŦ ǯx ] R¡cxɘ u¥l£ Ô¾
y¢lx c N¯ l ¡b¾¡pŊ l m]  Q¿ǎ l Ųp u dp [N§l, ǯl§^l¾ ¡Ǐë u£^-uĩxl l §¾S
Ų¡lă¡s Ų] y ǯq ¿  Qp£t¿ ǰ|¡cxɘ ¡s§n| Rĵ ¾ {n_¡l Rǧ ¡b¾y ¡Ś ] up  ]¡¾
q¾§uƱ¾¾ [b¾l Qƴ-QĖ¡x§¾ p¢¾§¿ Ų mǱp  dp S¡c§x Nɘ

ÌÌ
¡x¡^]  u |¢§¯]¾ d¢¯ ¾¢ɘ
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n n ¾ ǯ{ N¿¾kl
Ëő¿§dÔ ¡l n { (bŠp)

Death is here death is there
Death is busy every where,
All around, within, beneath

Above is death- and we are death- Shelly(Death)
ǯu ¾ n n ¾ ¡s§¯ _¾ x§_ x§_ uS ¡ql¥ ǕǨq Ydp sÔ¡Ø ǯ|ǧ¿ ¾ x_§l Y] y¤kÔl [N

Qp£t¿ ]¡¾§c Nɘ {ƒţ ¡|b §s ǯl§^§l ǯu ¾ ǯdh S¾ QmǱ Õ u ¾ (È ¾Ĵ  n {) s §¯]¾
i a¾ x'¾  R¡cxɘ ǯl§^l¾ ¡s§¯ _l Q{u¾ x_§l {uð ¡sƱS Ydp ¡sƱs§¾kÔ
q¡¾{O^Ô ¡sn] ǯ|ǧ¿ §x ɘ ǯl§^l R¡cx Q¡l tŊ, u¾u¢¯ x, q¡¾q ¡gɘ u |¢ ¡|b §s
ǯl§^§l u ] Q¡l Ʋń  ]¡¾¡cx Rǧ Ru ¾ ¡pd¾ q ¾¾ `¾¨x {`p S R¡|¡cxɘ
ǯu §]  ǯl§^§l Q¡l u¾u ]¡¾¡cxɘ Rp¡] ǯl§^§l u p§bƹ ¾¾ q¾  ǯu ¨x µ½¹¸
bpl ¡b¡h[ q¡h¯ S¡cxɘ ]uǱ{¤§Ķ uS n£x¢¯ d p¾ QSx |¡ǐl xl ¡b¡]Õ{] ¡|b §s
m §] §l ǯl§^§l Ų §¯S R¡| ǯu ¾ q¾  Ǖ ǎÔ q¾¢à  Rǧ ¡b¡]Õ{ [ ]¡¾¡cxɘ ǯl[N¾
{ǧ d¢¯¾¢ Qx] pŠ [ ¡ss |¾ Rǧ ]uǱ{¤§Ķ Y¡l¯  n£x¢¯ d p§l R§cɘ uS ¡x^ 
Ǖ ǎÔ {ƒţ¢¯ Ų¿ţ§s ¾ r§g  ]¡q ǯl[N] q¡®s¨x ¡n¡c§x ɘ ǯ{S ¡x^¡p§s ¾ ǯl§^§l
¡]l q¾ R] ¾l cq  ]¡¾s¨x q¾ uyǱ ¡n¡cx v §l l ¾ q¾  {sǱ{ o ¾§k Uq]¥ l |'s
q §¾ɘ ¡]ś ¡]l q^p cq y x¾ q¾  [§x ¿ ¾ R_§l Ru ¾ q¾  [§x ¿ ¾ R_§l
Ru ¾ q¾  ¡sn ¯ x'ǯxɘ upl Yg  n£^ m ¡] _'xɘ

¡]ś ¡p¯¡l¾ [b¾l {]§x §¿ Y¡np | ¾ u ¡ps x ¡_s Rǧ ǯux ¡p u ¡_s x ¡_sɘ
ǯl[N¾ Rĵ S ¡b¾y ¡Ś x t ]¾], R¡d RnÔƲ ń¾ ¡np  t_¿ p¾ [b¾l l §]S
Ų mǱp  dp S§c Nɘ ]¡s¾ t z §¾S ]'s ¡sb ¡¾§c N-

u¥l£ Ô§¯ ¡]ś ]¡¾§x u| p
èk¢ ď p¢ {sǱd§p v ¡b§x {ŧ pɘ

{sǱdp ¡Ų¯ l£ ¡u {¾x up¾
Y¯ §| b¾u {lÔ {Nb  s Ǌ¿¾ɘ

ÌÌ
ǯx^] u |¢§¯]¾ q£ĶÅ
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¡tp§nU
Ëp¢t  | d¡¾]  (t¡Ŕ)

¡tp§nU ǯu ¾ Q¡l u¾u¾ [ ǯl§^l] uS Q¡l Ʋń  ]§¾ ɘ ǯl§^l¾ ¡sz¯ R¡d
¡x¡^s¨x [x S§c  v¡n[ ¡]§p  ǯx§^  Y§]  t ¡s§¯S ǯq ¿  p Sɘ ¡tp§nU¾ ¡sz§¯§g 
{]§x §¿ d §pSɘ ǯl§^l Q¡l UĂ R] ü ¾ ǯx ] R¡cxɘ q® -ƫp ¾ u §d§¾S {u¯
]g S £̂s RpŠ q S¡cxɘ ǯl§^l Q¡l y Ś Ų]¥ ¡l¾ Rǧ Qu ¡¯]ɘ

ǯl§^l¾ R¡d¨x§] uS ǯ]§l¯ [ ^O t s ǯn^  ǯpq §x ɘ ǯg§^g¾ Q¡l {£Š¾
| N¡|§g  ǯv {n §¯S u£^l m §] [ {£Š¾ sÔ¿| §¾ u p£|] Rn¾¡k dp Sɘ ǯl§^l ǯu ¾
Q¡t ¿§] ɘ Y[N¾ Q¡s|§p ¡tp§nU§¿ ǯu ] {]§x  ]m §l {| ¯ ]¡¾¡cxɘ ¡]s  s£¡d
p q §x x§_ x§_ ¡tp§nU¾ q¾  q¾ uǱy ǰx¡c§x ɘ ǯu ¾ up¾ {]§x  ]m  ¡tp§nU] £̂¡x
q ¡¾¡c§x ɘ ¡tp§nU¾ q¾ uǱy ǰx§¯S uS {]§x  ] u§l R_s ¡® ǰ_¡c§x ɘ ¡tp§nU§¿
uS R¡|§x Q¡l t x q S¡cxɘ u §d u §d uS ^s¾ ]¡¾s ǰ_ m §] ɘ {ǧ§¾ q¾ 
¡tp§nU] YS u¾u¾ ]m §s ¾ ǯu ] s¾ Ru¡p ]¡¾§c[ n£^ x ¡_§cɘ ¡tp§nU Ru ¾
u dl {n ¯ R§c [ m ¡]s[ɘ ǯl§^l¾ u¾u [ RyǱ¢s n ǰx§¯S d¢¿pl R_s ¡® v s
q ¡¾u s£¡x t ¡s§c ɘ ǯl§^l¾ Rĵ ¾ y ¡Ś ] up  ]¡¾§x ɘ ǯl§^§l ǯvp Ǖ_Ǳl y ¡Ś§¾
m ¡]s q §¾ Y§¯S ǯu ¾ Ų mǱp ɘ

ÌÌ
p¢t  | d¡¾]  |Îx ǯu¡o¾ £̂xy x¢Å

XX

i´ ǯdÔ ¡l Ų{ n ǯu¡o: uS dp  u p£|dp
Ë_¢l ¡x n {

ǯ{¬t _ÔÝ§u i´ ǯdÔ ¡l ǯu¡o b ¾¾ x_l µ½½¸ bpl n£S sc¾¾ s §s IASST ¾
Qo¢p¾ u p¿ {Ǝn ¡sz¯l Yg  Ų§dØl ] u ]¾ ¾ {£§v _ x t ]¡¾¡c§x Ì {ƒţl
ǯl[N ǯu ¾ ǯdh ɘ Y§pn§¾ ǯl[N¾ { ¡ŦoÔ¨x R¡| ǯl[N¾ Rp ǯ]l§s ¾ èk ǯn¡^s¨x
q S¡c§x ɘ
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Ru ¾ Ų§d×l ǯ_ §gS ǯ]Sd§p {n{Ô pl£ p R¡cx Y§p ] u ]¾ ¾ Q¡tďl 
p ¡cxɘ ǯl[N {ǧ {£¾  ]m §s ¾ | N¡| u£§^§¾ ¡p¯ ¡¾¨] Y] {£]¢¯  qń¡l§¾ s£d S ¡ns
q ¡¾¡cx Rǧ l ¾ rxl ǯ] §p  Q{£¡so ¾ {ŧ£^¢p |'s x_  ǯ| ¿  p ¡cxɘ Ų{O_Ý§u
Rp Yg  ]m  U§ƪ^ ]¡¾s q ¡¾ ǯl[N {]§x  o¾k¾ _hpu¤x] ] u Rǧ q® -
ƫp ¾ ǰ{§l d¡­l ] ul {]§x §] UÕ{ | ǯv _ S¡cxɘ ǯu ¾ _§¿zk  _ Si QoÔ q]
^p¢p ǯb¬o£¾¢ b §¾ R¡d ǯu ] ǰ]¡cx ǯ]§pn§¾ b §¾ ǯl[N¾ Ųmu ¡]l q ''_¡kl Yg 
¡s¾¡Ø]¾ ¡sz¯" ^p Ų] y ]§¾ §l ǯdh S ǯl[N] UÕ{ | ǯv _ S¡cxɘ

ǯn¡^s¨x q S¡c§x  ǯl[N _hpu¤x] ] u-] d¾ s ¡|§¾ QSp ] ul {u¯ pƹ p]¡¾-
¡cxɘ QlÔŚ dǧ¾¢ ǯux-¡u¡ga¾ s ¡|§¾ ǯl[N ¡s¯  {s | R¡n¨x £̂s ]§uS ǰ_¡cxɘ

{u¯ p£s¡lǱl , q¡¾q ¡g, d£¡^u ¡^ ]m  ǯ] ¿ , ^ nÔt z R¡n èk§s ¾ ǯl[N d¢¿p¾
èǧĺq¤kǱ ¡nyÌ |¯§l  YS èk§s ¾¾ s §sS ¡pd  ǯuo  y¡Ø¾ sxl ǯl[N Uı¾ q¤¿¾
q¾  ǰ_ RŚdǱ ¡l] Ǌ¾l ^Ô ¡l x t ]¡¾s q ¡¾¡cxɘ

ǯl[N _¡kl ¡sz¯l ]¡x]l  ¡sƱ¡snÔ x¯¾ q¾  ¡sƫń _¡kll {§ƁǱ Ă pƒ¾ x t ]¡¾
ǯ{ k¾ qn] x t ]¡¾¡cxɘ µ½¸½ bpl è¿ | g¢ ¡sƱ¡snÔ x¯l _¡kl Rǧ q¡¾{O^Ô 
¡sď p ¡st _l Ų¿Ø  ¡|b §s ǯv _n p ¡n¡cxɘ q cl ¡sƱ¡snÔ x¯¾ q¾  ǰy¡à] c£g¢
ǰx µ½¹¸ bpl q¡¾{O^Ô  ¡sď pl Ǐ l§] ı¾ ¡ið¢ u p§bƹ ¾ ¡sƱ¡snÔ x¯¾ q¾  x t
]¡¾¡cxɘ ǯl[N ¡pd¾ _§¿zk  ǯq¡¾b ¡sƱ¡snÔ x¯¾ q¾  ]¡¾¡cx s §s _§¿zk ¾ ǯm¡bb
r¾ b¢ t z l ¡x¡^s x_  ǰ|¡cxɘ ǯ{§¯ ǯl[N µ½¹¹ bpl r¾ b¢ t z  ¡y¡]s¨x Ų¡yàk
ǰx¡cxɘ µ½¹º bpl ǯq¡¾b ¡sƱ¡snÔ x§¯ ǯl[N] ¡ið¢ Ųn p ]¡¾¡cxɘ ¡]ś ¡pd ǯny¾
Ų¡l m]  t x§q ¿ ¾ s §sS |¯§l  ǯl[N µ½¹º bpl Ǖ§ny¨x ¤̀¡¾ R§| Rǧ q£p¾
è¿ | g¢ ¡sƱ¡snÔ x¯l ǯv _n p ]§¾ɘ

ǯl[N R¡cx Ųb ¾ ¡su£^ Y_¾ ]¢ p¢¾¿ { o]ɘ {Ɠ¿l: ǯ{Ss §sS ǯl[N¾ sǛ ]m 
Rǧ ]¥ ¡l QŲb ¡¾l ǰ| ¾'x t ¡s§x ǯ]¡l¯ s  ǯs¯  x §_Ì ǯdh l¨] ]u Ų¡lt ¿ p
sÔ¡Ø§¯[ sǛ {u¯l ǯl[Nl¨] ǯs¡c Ųb ¾ Rǧ {ŧ p x t ]¡¾¡cxɘ Q¿§yÔ l ¾ Ų¡l
ǯdh ¾ ǯ] §p  R§àq-Ɖ§àq p ¡cxɘ

ÌÌ
ǯu¡o |Îx _¢l ¡x n {¾ ǯdh ]Å
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ǯu¡o c ¾] uS ¡vn§¾ d ¡p¡c§x 
Ë¡p¾Ėp yuǱ 

¶» sc¾ q¤§sǱ x_ q S¡c§x  ǯu¡o c ¾]ɘ v¡n[ ǯu ¾ ¡yà èǧ p ¡cx lm ¡q ǯl§^l]
'c ¾' s£¡x§¯S {§ƒ op ]¡¾¡c§x ɘ ¡i Yc ¡g-¾ Ų§dØ {OÝ Śl Ų¯ l ¡o§¾š p ¾ ¯p
n { c §¾ ǯu ] ¡bp ¡] ]¾ S ¡n¡cx ǯu¡o c ¾¾ x_lɘ {£¡n`Ǳ ¡np ǯl§^l¾ {§l sǛ
{u¯ ]g S¡c§x ɘ Ųmu ¡bp ¡]§lS R§q p ǰ| q¾  c ¾ R¡d Ru ¾ u d¾ q¾  è¡b
_'xɘ ¡s_ë q¡ĩl ǰ|§¯  ¡p¾|O] ¾¢ ǯu¡o ¡v§¯ Ys ¾ x_ q ¯ ǯl[N ǯ]¡l¯ [ q |¡¾s
q¾  p ¡cxɘ Q¡l { o ¾p d¢¿p-v qp ]¾  ǯu¡o c ¾ R¡cx {u¯] {ŧ p ¡ns dp 
Rǧ u¤xÔ O]p ]¡¾s dp  Y_¾ ]¢ q¡ĩlɘ _¡kl y ǌl Q_ o s£Õq¡ı m]  c §¾
ǯ]¡l¯ [ Qs sl {u¯ pƹ ]¾  upl pq§¾ɘ

ǯl§^l¾ s §s ]uǱS R¡cx ouǱɘ p¢¾§¿ {¥¡ƹy¢x ] ul sÔǊ R¡cx c ¾ɘ Ų ¯t _
_o¤¡x§¯S uS c ¾¾ [b¾¨x ǰ_¡c§x  Rǧ c ¾¾ q¾  Q]¥ ¡Ķu u¾u x t ]¡¾¡c§x  Q¡l
pƖ,¡sp¯¢ Ǖt ¿¾ c §¾ d¢¿p q¡¾Ýu ¾ ¡v§s ¾ ðŞ ¡x¡^ ǰm _'x ǯ{¯  Qu¤xÔ {Ǝn
ǰ| ¾'sɘ

c §¾ {n ¯ Rp] {ŧ p v ¡b¡cxɘ Rp] Q]¥ ¡Ķu Ʋń  d§p ¿  s §sS ǯl§^§l Rp¾
q¾ [ x t ]¡¾¡cx Ʋń ,t¡Øɘ d¢¿p¾ Q¡o] Oy {u¯ ¡yà l ƃl¢ ǯu¡o c §¾ Rp¾
] ul sÔ ^Ô l d¡ŧs q¾  ǯ] §p  ] §uS ]¾  upl pq§¾ɘ ǯ]¡l¯ s  ¡]s  ] ul
Ų§¯ dp |'ǯx Ųmu§l {£¡o¡cxÌ ''¡p¾Ėp l£ ¡u R¡d ¡Ÿ Rc  ǯp¡]? v¡n Rc ,
Yq ] R¡| v s §b pɘ Q' v¡n Ų§Ɔu |¯, ǯl¡l¯ |'ǯx ] S¨x§] R¡|§x[ |sɘ" uS
¡]s  ] ul sÔǎ m]  s£¡x t ¡s§¯S {n ¯ c §¾ ǯl§p¨]§¯ {£¡o¡cxɘ `¾ ǯq ¿ ¾ q cl
¡]s  ] u ]¡¾s ¡n§x[ t xn§¾ ¡sz¯§g  s£d S ¡n¡cxɘ ǯ]¡l¯ s  ] ul t£ x |'ǯx[
^O ]¾  upl pq§¾ɘ s¾O t£ x§g  Y§pn§¾ ƫo¡¾  ¡n¡cx ǯv q cl Rǧ ǯ]¡l¯ [
ǯ{S§g  t£ x ǯ| ¿  p ¡cxɘ

{ǧ {£¾  Qmb èǧĺq¤kǱ n£S Y§] g  ]m  c ¾¾ q¾ S ¡y¡]¡c§x ɘ Rp¾ R_l
v §l ¡pd¾ ]uǱ]¨x ǯ]¡l¯ [ ǯ|¯ Ų¡lqŦ |'s p x §_ ǯ{S ǯàĶl ǯl§^l {§blp
R¡cxɘ Y¡np ^p uS qĴ¢ {O_¢l ] ǰx c ¾¾ `¾¨x R¡|¡c§x  Ì { o ¾k§l c ¾¾
uS sǛ¡np Y§]x§_ ] u ]¡¾§x[ ǯl§^l¾ {u p R{pl s|  p ¡c§x ɘ c §¾ ǯc r l
s¡|§x uS u¤® l s§| ɘ ¡]ś ¡{¡np ^p c §¾ uS qĴ¢] x_l ǰx uS u¤® l s¡|§x qĴ¢¾
[b¾l uS ǯ|¯ |'u s£¡x c ¾¾ ] z §l ǯc r  s¡|s¨x ]'ǯxɘ uS ¡{¡np S s£¡d¡c§x 
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c §¾ Rp¾ {ŧ p ¾à ¾ ǯàĶl ¡]u p {l]Ǳɘ ] ¾k c §¾ s£¡d q S¡cx Ʋu¾ uvǱn ɘ
¡v§g  ]m  { o ¾k§l R¡u sǛ sc¾ q cl t §s , ǯ{S ]m  ǯu¡o c §¾ sǛ sc¾ R_§l
t ¡s¡cxɘ Q{ul ǯv ¡yà ¾ ǯàĶl ¡s,Yi ¡ið¢§g  s oÔl u£x] |'s ǯ{S s §s c §¾
ǯu ] sǛ sc¾ R_§l ǰ]¡cxɘ ǯ{Ss §s c §¾ ǯu ¾ qĴ¢] ¡s Yi ¡ið¢ ð|p ]¡¾s¨x
q¾ uyǱ R_s® S¡cxɘ

ǯu¡o c ¾¾ Rp Yg  èp xàÔ ]¡¾¡c§x ɘ ǯl§^§l Rp¾ q¾  ¡]s  ǯq ¿ l¨] ¡n§|
RpŠ x t ]¡¾¡cxɘ

u¥l£ Ô¾ R_u£|¤lǱ¨x ǯl§^§l ]§h ¾ q¡¾Ʋu ]¡¾¡cxɘ ǰnp¡Šp ] vǱÔ Ýu¡k]  {£b -
ǧǨ§q {Ǝ np ]¡¾¡cxɘ c ¾¾ Qp£q¡ǎ¡l R¡d uS s ǧ¨]§¯ Uqx¡ƀ ]¡¾§c ɘ ǯ{S
y¤kÔl  q£¾p ]¾ ¾ sÔ¡Ø |¯§l  |s Ra£ ¡x u¤¾l ¡x¡^s q¾ ɘ lm ¡q u¥l£ Ô§g  ǯv ¡b¾Śp
{lÔ l ] u ¡ps x ¡_sɘ ǯ{§¯ R¡d RnÔƲ ń¾ q¡¿Ķ àkl v ¡b§x  Y] Nd¡x q nÔ
Q`ǱÔɘ

ÌÌ
¡p¾Ėp yuǱ  |Îx ǯu¡o¾ QlÔŚ ¡sƱ {¢ ]uǱ¢ Rǧ ]Îs q ¡¾ ǯvp q£Ķ{us£¡xÅ
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Family

Tributes to Deuta Dr. Jyotiprasad Medhi --
Our Deuta

ËShakuntala Choudhury - 1

Deuta was not only my father, but a true friend, philosopher
and guide. This multi-faceted personality was born to the Medhi
clan of Ramdia, Assam. The Medhis were treasurer of the
Ramdia's Damodar panthi Satra, and the surname Medhi was
derived from the Sanskrit word ``Medha", meaning intelligence.
Deuta was full of intelligence, professionalism, politeness and
compassion.

A lifelong educationalist, he established the branch of Statistics
in the remote North-East corner of India, following Madras
and Bombay Universities. In fact, Delhi University started
the Statistics department after Gauhati University, which was
chaired by Professor Thawani during Vice-Chancellor Taylor's
time. Deuta believed that education is to be imparted to the
masses and not be contained.

Deuta always wanted to pursue a unique discipline of research
and nurture it into a niche area. So, he pursued a Master's
degree in Statistics under Professor Bartlett of the University of
Manchester. Bartlett was famous for the statistical significance
test called the Bartlett test and Deuta studied the then new branch
of Statistics Ì Time Series under Bartlett's esteemed guidance.
Since his first publication in the 1950s, he never looked back and
has been publishing for the last six decades. He is a true genius!

He kept the tradition of his illustrious grandfather Rai Bahadur
Kaliram Medhi, who was the first Assamese to obtain a Master's
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degree in Physical Sciences in the 19th century. Deuta was greatly
influenced by his Ata, who guided him during his Cotton College
days at Ata's Panbazar residence.

Deuta was a gentleman with a very sweet smile and polite
disposition. While I was a student at Cotton College, my
professors revered him a lot and always referred to Deuta as
a perfect gentleman. He treated all humans with equal respectd
and wished everybody well in life.

I adore Deuta, who believed in simple living and high thinking.
He loved reading about the ideology of Steve Jobs through his
biography that I gifted him in 2014. This shows how he adapted
modern thinking.

His constant advice to me was, ``Time and tide wait for no
man." He never wasted time or money, saying ``Bipodot kuneo
maat nidie, okol poisaihe maat dibo." He cultivated the value of
time and money. He has great respect for his mother and was a
pioneer of women's education in sciences.

He left his footprints on the sands of time and jilikale Luitore
paar.

ÌÌ
Shakuntala (Moonmoon) Choudhury is his eldest daughter.

XX

My guiding light extinguished forever Ë
Deuta/Father (J. Medhi)

ËShakuntala Choudhury - 2

The light that guided me all along my life extinguished forever.
The thought that Deuta is no more makes me very sad. No more
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Facetime calls or phone call during major Indian holidays. In his
last call on Magh Bihur Uruka (Jan 13, 2017), he said to me,
"I am counting my days." For a Mathematician, death is also a
mathematical algorithm and he embraced it with numbers. What
an immortal soul!

Tomorrow is Holi/Faqua, and it reminds me of Deuta, whose
favorite festival was Holi. It brings nostalgic memories of my
early life in the Gauhati University Campus in Jalukbari. Deuta
would buy gulal/abir along with bhujia-bundia, nimki etc. for
entertaining huge groups of students who came to offer faqua
to Deuta and touched his feet, seeking his blessings. This shows
the student-teacher bonding in Deuta. We brothers and sister
look forward to this annual ritual, as Deuta drove to Maligoan
and Gauhati city to get all the goodies. He made sure each of us
had an old shirt to wear over our outfits, so there are no stains
from the faqua. He was very meticulous. At the end of the
day, he made sure the children had a good bath and the house
is cleaned. We were not allowed inside the house unless we
had washed off the faqua with a garden hose (pipe as we called
it) During Diwali, the same enthusiasm prevailed in Deuta. He
made sure that two banana trees were planted near the entrance
and decked with sakis. I was assigned to fill the sakis all the
time. He bought plenty of fuljari and fireworks for us to last the
two days of Diwali. Before the festivities began, he made sure
we finished our studies and home-work, as well as the chores
given to us like, preparing the saki.

Deuta loved magic shows as well as circus, and took us to
circus and PC Sarkar's magic show in Maligaon. He took Debu
and me to see theatre like "Abhisapta Sambal." He was always
engaged in his research and we were afraid to enter his study, but
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he planned the fun part of life too. He beautifully balanced work
and family life. He rewarded us with these trips to encourage
academic improvements.

During one of his many visits to New York City, he was excited
to see the Christmas tree at the Rockefeller Center and enjoyed
the Christmas show "Rockettes" to his full extent, as well as the
Barnum & Bailey circus. He even enjoyed the trip to Disney
World in Florida at the age of 72, along with Vick.

Deuta did not like to pay social visits, except on festivals like
Bihu and Durga Puja. At other times, he thought socializing is
a mere waste of time. He used to tell me, "Furi furat koi duta
anka korai bhaal." Such was his time management principle. He
planned very well and is always very successful in executing his
plans.

Some of his pearls of wisdom to me were:
-- Time and tide waits for no man
-- Ghorot emanbur Statistics kitab, kune porhibo Ë toi ey

porhibi
-- Use time and money wisely
-- Be respectful (with a Namaskar), practical and punctual
-- Always help the poor and needy/ Goribok sokure sabi
-- Take care of your health/ Ga bhale thakile poisa arjiboloi

aru xomoy pabi
-- Bhai-bhonik maram koribi aru diha dibi
-- Slow and steady wins the race
-- Satyamevo jayate/ Truth always wins
-- Regarding diabetic food habits Ë kinsit, no bonsit (in

moderation, no deprivation)
He was a very stylish and well-groomed gentleman, having

spent his student life in the Latin Quarters of Paris. He used
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to wear suits tailored at Mohini's and Delhi Cloth House. His
shirts were properly starched by our Bhojpuri dhoba. In his trip
to Delhi, he would bring nice frocks and shoes for me. I still
remember my red pump shoe during my 3rd grade at Model
English School. I felt like I am the richest among my school
friends, as I had several dozens of frocks and shoes bought by
my father and the numerous uncles and aunts. I was showered
with his affection.

He was a strict disciplinarian. On one instance, I was badly
beaten by Deuta. Some of our relatives visited us and my sister
Rumjhum went to the drawing room wearing only a camisole.
I learnt the lesson of my life that as the elder sister, I need to
preserve the dignity of our family by making sure my brothers
and sister behaved and dressed in a proper manner. On another
instance, I took Debu and Bablu to jump on a heap of sand
in the front of our house. We were all soaked in wet sand and
ignored Deuta's call to come inside after dusk. I will never forget
that whipping with red marks on my back, Debu was very clever
and he ran and locked the door behind him. Deuta's disciplining
techniques made me a better and responsible person in life. So
Debu, Bablu, Rumjhum Ë take my words, these are Deuta's words
to take care of the extended family.

He always spoke several French words and phrases around
the house, such as

-- Pour quo with shoulder shrugs
-- Ques qe est
-- Joyeux Noel on my birthday (which happens to be

Christmas Day)
-- How are you?/ Comme tale voux

The sweetness of his French conversation, led me to complete a
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Diploma course in French at Gauhati University. Being a very fair
person, he declined to be my external examiner, so my French
professor examined me. I still remember the bright smile on
Deuta's face as the results were published in the Assam Tribune.

Deuta was an all-rounder with interests in various subjects
from literature to Mathematics, Philosophy to Physics, Music to
Sports, and the list goes on. In the verandah of 60 University
Campus, he would hold literary discussions with Late Maheswar
Neog, Late Hiren Dutta, Golok Goswami and Amaresh Dutta.

In the same verandah sitting on his bamboo reclining chair, he
would talk about world happenings and politics with Late Hari
Prasanna Das. Earlier Bapumama (Late Saurabh Kumar Chaliha)
would come and join with a cigar in hand. Ma's responsibility
was to offer numerous cups of Assam tea with Cream Cracker
biscuits. Being diabetic, Deuta resisted the temptations to eat
even a bite of sweets/mithai. He was very regimented in his
food intakes and daily exercises.

Sometimes these discussions were carried on while taking
evening walks with his acquaintances to the vicinity of Saraighat
bridge. My sister and I sometimes accompanied him in his
morning walks. Debu and Bablu were always busy playing
cricket or climbing the mango or neem trees, while Deuta was
on his routine walks.

Deuta invested lots of quality time with his siblings and his
children. He shaped Debu and me with great interest, buying us
the set of Children's Encyclopedia, Enid Blyton books, Cinderalla,
Pafu series for Debu etc. He gave us private tutors in Math,
Science, Sanskrit, and Assamese as well as Yoga and Sitar lessons.
Later he invested in Gourmet Cooking and Indian Classical Vocal
music for Rumjhum. He introduced me to RadhaKrishnan's book
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on Indian Philosophy and Mahatma Gandhi's biography at age
12. He would make me read the dictionary as a past-time to
improve my vocabulary. He had a scientific way of propagating
knowledge.

When Debu and I entered Cotton College after our Matriculation,
he gave monetary awards to the best students in our batch who
topped the list of successful candidates. It made us feel very
good and to appreciate the achievements of students who were
less fortunate than us. We did not have much, but had enough
and with Deuta's constant advices, felt even more fortunate. He
was a person of simple living and high thinking, with immense
respect for his parents and elders. Deuta really loved pens, wrist
watches and Italian Merino wool sweaters sent from USA. I
presented him with a Mont Blanc pen (the false variety from
Shanghai). He kept it with great care in his Godrej wardrobe.
Such was his love for writing instruments. His penmen-ship was
beyond comparable. I still saved some his letter to his daughter
from three decades ago. His signature is classic!

I would like to write a few words about my mother Prity
Medhi. Similar to Deuta, she also possessed razor-sharp intellect
which she utilized in running a big household with extended
family. She knows how to share love and affection. A graceful
octogenarian, Ma is a highly pious lady with amicable manners.
She is a very successful woman, having immense contribution
to Deuta and her children's social and academic life. My
favorite quote from Mahatma Gandhi is, "Educate one man, you
educate one person, but educate a woman, you educate a whole
civilization." Ma did it all Ë she educated the whole Medhi clan
and village.

Although I was married off at the tender age of 22, I got
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to spend quality time with Deuta during his 12 visits to USA
since we immigrated in 1983. During numerous road trips on
highways developed during President Eisenhower's time, we
talked about various subjects. One of his favorite topic was
"Demography and Life Expectancy at Birth." He used to say,
"Life Expectancy of a person is dependent on the privileges one
had at birth." Then he would end the sentence, saying that he
grew up strong because of the abundance of milk and doi during
his childhood in Ramdia. He wanted me to research further and
develop a mathematical algorithm for predicting Life Expectancy.
This gave birth to the topic of my Ph. D thesis.

After attaining two Master's degrees in Statistics and Economics,
I completed my Ph.D. coursework at Rutgers, the State University
of New Jersey. I worked for AT&T (American Telephone &
Telegraph Co) at that time. Due to the birth of my son Vick, who
is a decade younger than daughter Gargee, I could not complete
my dissertation, at which point Deuta's intervention led me to
consider my alma-mater Gauhati University's doctoral by thesis
program. At that time, Prof. Amar Jyoti Choudhury was the
Vice Chancellor and he immediately approved. I consider this
to be a Divine Intervention. After all, Deuta was my teacher too
Ë in real life and at Gauhati University. He knew my potentials
and made me an educated, confident and successful Statistician/
Data Scientist. My thesis was dedicated to him in 2012.

I am especially indebted to J. Medhi. He is not only my father,
but also a friend, mentor and guide throughout my personal and
professional career. I always took his advice in following the path
of higher studies and research. My parents' sixty-plus year goal
has always been providing their children with the best education
possible, which they believe could carry my two brothers, my
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sister and me anywhere in this world.
I can only hope to imbue the same importance of education to

my two children and grandson. Miss you dear Deuta and stay
healthy Ma!

ÌÌ
Shakuntala (Moonmoon) Choudhury is his eldest daughter.

XX

Dr. Jyotiprasad Medhi: Humble Genius
with a Heart of Gold

ËShakuntala Choudhury - 3

Jyotiprasad Medhi was a father and a personal hero to me.
He was a remarkable example of a person from the Greatest
Generation. Throughout his life, Deuta maintained an interest
in Probability and Statistics, as well as Mathematics. In his 90s
he was still publishing for seven decades, the last one being
in the Missouri Journal of Mathematical Sciences in 2013. He
also pursued interests in medical science, history, sports, the arts
and geneology. He was listed in the American Mathematical
Geneology project.

Born in Ramdia, Assam to the Medhi clan of the Ramdia Satra,
he was the eldest grandson of Pandit Kaliram Medhi. During
his formative years at Cotton College, his grandfather influenced
him He earned a Master's degree in Pure Mathematics from
Calcutta University with 2 Gold Medals. In 1952, he left the
shores of India to pursue a Master's degree in Statistics (Time-
Series Analysis) from Manchester University, England and then
pursued a D.Sc. degree from the University of Paris (Sorbonne).
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During his education abroad, some of his professors were famous
Statisticians, like, Professor Bartlett and Professor Robert Fortet.
Deuta spent his days at Sorbonne in the Latin quarters of Paris.
His maiden research article 'On the efficiency of procedures
for smoothing periodogram from time series with continuous
spectra' which he wrote with Prof. Bartlett and which was
published in Biometrica (London) in 1955 had far reaching
consequences. In 1956, the University of Paris conferred the
degree of Dr-es-Sc (D.Sc.) on him with mention 'Tres-Honorable'.
During his stay in France, Deuta had the good fortune of meeting
intellectual giants like Emile Borel, Maurice Frechet and Jacques
Hadmard.

In 1956, Deuta came back to Assam and joined the Department
of Statistics at the Gauhati University as a Lecturer. In the
same year he was promoted to the post of a Reader and in
1963 he became a Professor and Head of the same department.
He continued his service in the same post till his retirement
in 1985. During 1979 to 1985 he was also the Director of the
Population Research Centre, Gauhati University and was the
Dean, Faculty of Science of Gauhati University from 1972 to 1975.
During the period from 1956 to 1985, Deuta guided research
scholars for their PhD degree in diverse fields like Time Series
Analysis, Univariate and Multivariate distributions, Stochastic
Processes, Econometrics, Demography, Operations Research,
Optimization Theory and Mathematical Logic; wrote around fifty
research papers most of which were widely acclaimed throughout
the world; visited University of Montreal, Canada, McMaster
University, Canada; University of Wisconsin, USA, University of
Toronto, Canada, Rutgers University and Princeton University,
New Jersey in different capacities of Visiting Professor / Scientist
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/ Fellow, apart from writing several books some of which are
now considered to be 'classic' all over the world. He was also a
Consulting Statistician to Motorola.

After his retirement in 1985, he became the Director of Institute
of Advanced Study in Science and Technology, Guwahati (1985-
1987); Chairman, Assam State Selection Board (1985-1990);
Chairman, Education Reforms Commission, Assam (1993-1995).

Deuta was a life member of the Institute of Mathematical
Statistics, USA since 1963. He was the President of Indian Science
Congress Association (Statistics Section) in 1978-79; President,
Assam Science Society in 1979-81; Vice President, Indian Society
of Probability and Statistics in 1981-82 and President, Indian
Society of Probability and Statistics in 1992-94.

Gauhati University, Assam conferred on him the title of
Professor Emeritus in 1987. He was awarded D.Sc. degree
(Honoris Causa) by Dibrugarh University, Assam in 1997, by
Central University, Tezpur, Assam in 2001 and by IIT, Guwahati
in 2014.

On many occasions Deuta "Medhi" acted as nominated member
and advisor for various bodies such as UGC, UPSC and other
Institutes and Departments under the Government of India.

Prof. Erol Gelenbe of Imperial college, London wrote:
"....We represent the distance of the packet to the destination by
a Brownian motion [Einstein 1926; Medhi 1991]......".

Citation of Prof. Medhi's name in the same bracket along with
Einstein indeed highlights Prof. Medhi's stature as a researcher
of highest caliber.

Apart from producing high level research papers, Deuta
wrote six books, five of which are in English and one in
his mother tongue Assamese. His last book 'Introduction to
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Queueing Systems and Applications' was published by New Age
International, UK in 2014 when he was completing his 90th years
of life! All the earlier four books written in English were widely
appreciated by many experts of the subject all over the world.

Prof. Medhi's first book Stochastic Processes published in 1982
jointly by John Wiley & Sons, New York and their subsidiary
Wiley Eastern Ltd., New Delhi, had been widely used as a
text book for graduate, postgraduate and research level courses
in a number of countries including USA, Britain, Canada etc.
following the appearance of its review in American Mathematical
Monthly, December 1982. In the said review Prof. Theodore A.
Vessey, an expert in Probability theory and Stochastic Processes
from USA wrote--

".......Of the dozen or more texts published in the last five years
aimed at the students with the background of first course of
probability and statistics but not yet to measure theory, this is
the clear choice. An extremely well organized, lucidly written
text with numerous problems, examples and references. The
emphasis is on Markov process with applications......."

With the fame and glory Prof. J. Medhi earned from the early
part of his academic life, he could have easily settled in any one
of the advanced countries of the world and earn more name and
fame for himself. But his rare patriotism and inner urge to do
something for the people of his motherland pulled him back to
Assam and India.

Deuta was a kind and decent man who never spoke ill of
anyone. In turn, he was respected and admired by virtually
everyone who knew him. Deuta was married to Ma (Mrs.
Prity Medhi) for 60 long years. He loved life and he inspired
curiosity and passion for learning among his students, family and
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friends. A lifelong learner, he valued education and his ideas
benefitted many school, colleges, universities and organizations
in India and beyond. He taught by example, and had a calm
and gentlemanly manner, always radiating a spirit of generosity
and humility. When I asked him near the end of his life if he
had any regrets, he said: "Today is the most interesting time to
be alive Ì I wish I had more time. I am counting my days". I
am so sad that I did not get to see Deuta for the last three years.
He donated his pair of eyes to Sankar Netralaya in Guwahati.
A 93 year old Deuta's eyes were used to give gift of sight to
another person. He is not with us anymore, but his legacy will
remain evergreen in the history of STEM (Science, Technology,
Engineering and Mathematics) research in Assam and the North-
east. Deuta followed the rich Indian philosophy throughout
his life and so has attained a position which very few of his
contemporary Indians reached in the field of Mathematics and
Statistics.

My Salutations to this reverential teacher (Deuta was my
Professor of Statistics), who has enriched our lives by his
teaching, research and other academic works and who also
has set before us an example of uncommon patriotism and an
exemplary lifestyle of simple living and high thinking.

ÌÌ
Shakuntala (Moonmoon) Choudhury is his eldest daughter.
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Deuta
ËNiren Choudhury

I admit, I do not interact much with any of the family members
unless someone needs help. Because I leave the welfare of family
members in God's hand, so, I regularly pray for all closer to us.
That is one of the reasons, I get always a divine signal if someone
close to us get in trouble. That was the case with Deuta. After
I got a sense, next day evening Moonmoon told me that Deuta
was taken to the hospital. I had a feeling that this is his last
visit to hospital. However, I was confident that he will come
back home, get better and leave all of us in the best of his health
and happiness. So, when Bablu told me on 30th of January that
Deuta is getting better in hospital and will come home in a day
or so, I was sure that Deuta is on his last journey back home.
That is where I made the mistake. Therefore, for me it was an
untimely demise of Deuta.

Everyone has stated about his unparalleled contribution to the
world of Statistics as a devoted teacher, professor, and a relentless
researcher. Chanakya said that if a guru teaches even one letter to
any student, there is nothing in this world that can compensate
the value of that learning. In case of Deuta, even Chanakya
probably underestimated the value that Deuta provided to the
thousands of students continuously until the last day.

We all come to the earth to fulfil God's wishes. There is no
doubt that Deuta enjoyed a completely fulfilled life that very few
of us can imagine to achieve. So, in a way he went with his own
term to reach the happier place.

In spite of his inherent talent, he was also a practical person
and had sense of reality. His decision for life's daily matters
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were equally profound. He could also sense anyone's pain and
the needs quickly. About a year ago, he wrote a few times about
his state of the mind. I suggested him to read religious books and
try to understand the life as offered to us by almighty. He started
to do that in addition to reading Gita what he did everyday.

Before our marriage Moonmoon (my wife) always used to
tell me the Deuta got his D.Sc. from La Sorbourne in Paris.
Obviously, she continued to remind me after marriage also. So,
one time I went to see the University. After going to math and
statistics department and talking to a few students, I realize how
brilliant, brave and accommodating Deuta had to be to study
there which is a completely foreign environment with no one
cares to speak anything other than French.

He was a role model as a father, brother, uncle, koka
(grandfather). Deuta was dedicated and devoted to family-
always thinking about the good of all extended family members
amidst his busy schedule of authoring new books and contributing
to research until the last moment.

Let us not mourn on his death. We all should be proud that
he was part of us, close to us, related to us and it is worth
celebrating his life until our own last breath. That is the only
way, we can send him to the ultimate place where he can be part
of Paramatma -- basically returning to one's own eternal place.

ÌÌ
Niren Choudhury is his eldest son-in-law.
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15 Boulevard Jourdan
ËDeepankar Medhi (Debu)

It was in May 2007. I was in Paris Ë my third trip there. I was
invited to serve as an external examiner for a doctoral defense at �Ecole
Nationale Sup�erieure des Telecommunications-Paris (ENST-Paris, now
known as Telecom ParisTech). I had another plan in my mind this
time: to go to 15 Boulevard Jourdan.

I heard this address from Deuta (my father) going back as long as
I can remember. This is where he stayed during his doctoral studies
at the University of Paris VI- Sorbonne in the 1950s. I heard him
use a few French expressions around our home such as, "Qu'est-ce
que c'est?", "Comment allez-vous", "Je ne sais pas", ("what is this?",
"how are you?", "I don't know"). So when I was growing up, Paris
was always a familiar name to me. I understood that Deuta really
enjoyed his time in Paris as a doctoral student.

So, this shiny morning in Paris, I left my hotel room with one
mission: to reach 15 Boulevard Jourdan.

Before Paris, Deuta spent a couple years in Manchester for his
master's degree in Statistics at the University of Manchester in
the early 1950s. He liked his time in Manchester too. Being a
football fan, he used to go to Manchester United football matches
with Dr. Rudra Goswami. Dr. Goswami (who was his senior
and later served as Principal at Guwahati Medical College) was
a huge football fan and often would ask Deuta if he wanted to
go with him to see matches. Deuta would tell us about seeing
Sir Stanley Mathews play in Manchester. That was the highlight
of his football days in Manchester. Years later, when I went on
a tour of Chelsea FC with my sons, there in the visitors' locker
room was a jersey of Sir Stanley's - saved only for a handful of
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famous footballers who played against Chelsea Ë so I took a
picture of the jersey and sent it to him.

At the University of Manchester, Deuta had the opportunity
to learn from the famous statistician, Maurice Stevenson Bartlett.
He co-authored a paper with Bartlett, his first scientific paper
that was published in Biometrica in 1955. It was also in Biometrica
where Deuta's first sole-authored paper appeared a year later.

Despite his time in Manchester, I somehow never connected to
Manchester the way I did with Paris from all my conversations
with him. It's not the aura of Paris that one thinks about
that fascinated me about Paris. For me at that age, I found
it fascinating that a man in his early thirties decided to learn
French and went there. To me, while he knew English from an
early age, the fact that he took this bold step to learn French and
then conduct research was really fascinating.

As we all know, Deuta did his undergraduate and master
degrees in Mathematics first. So, one day early on, I learned
from him how he got interested in statistics and probability. He
didn't know much about statistics and probability at that time.
On one occasion, Justice Holiram Deka, a family friend, told
him that there is a new area called Statistics, and why didn't he
study this area. So, as he told me, that was what he decided
to pursue after teaching for a few years at the newly found
Gauhati University. While I learned many tidbits about his stay
in Manchester, I don't recall every hearing the address of where
he stayed.

I looked at the Paris metro map to check out how to get to 15
Boulevard Jourdan. It seemed like it was only a couple of stops from
where I was staying. But first, I needed to walk about 10 minutes to
the metro station.
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At the Sorbonne, Robert Fortet, a well-known probabilist, was
his Ph.D. supervisor. Several years ago, I took the time to enter
Deuta's information in the Mathematics Genealogy project and
told him about it. This is where I connected him as one of
Fortet's students in this genealogy website. Then, I looked up
the Mathematics Genealogy tree a bit further. I found out that
Fortet's advisor was Maurice Ren�e Fr�echet, who in turn did his
Ph.D. under Jacques Hadamard. I then realized that I actually
studied Hadamard's lemma many, many years ago Ì I didn't
realize this connection until that moment. Both Fr�echet and
Hadamard were well-known mathematicians.

Deuta's first doctoral student was Tata Subba Rao. What is
perhaps most impressive is that Mr. Rao went from Gauhati
University straight to the University of Manchester to become a
faculty member, only recently retiring as a full professor. What
I learned from Deuta was that Maurice Priestley contacted him
about the time Rao completed his Ph.D. Mr. Priestley was a
contemporary of Deuta at the University of Manchester as they
studied together, who became a professor after completing his
Ph.D. there. He wanted to know know if Deuta had any student
with expertise in Time Series. Deuta said yes, pointing to Mr.
Rao. On Deuta's word, Priestley hired Mr. Rao. Certainly, Mr.
Priestley was not disappointed.

While our research areas are different, there are parts that
could be considered overlapping. I got acknowledged for the
work Deuta did from several international scholars. They would
say, "We thought you wrote the stochastic process book."

It is fair to say that the scholarly work done by Deuta
is well above my head. His books, however, were mostly
understandable to me. For an academic, your papers and books
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are like your children Ë it's hard to choose one being better
than the other. That said, I consider Deuta's 1975 paper on the
waiting time distribution for Bulk-queues to be a masterpiece,
a truly seminal work; it was published in the highly regarded
journal Management Science. Besides this, he published a series
of papers on Bulk queues. Arrivals that are processed in batches
fall into bulk queues, such as a bus leaving when a sufficient
number of passengers has boarded. It was a new area that
was not related to his doctoral work - he picked up this topic
sometime in the latter part of 1960, and he investigated various
aspects that spanned a quarter century; during this time, he also
trained a few of his doctoral students in this area.

When I was a teenager, a paper Deuta often talked to me about
was on a stochastic model for dry and wet days at the Guwahati
airport. He obtained the data from someone at the airport
and determined a model that could probabilistically capture the
pattern of dry and wet days. This work appeared in the Indian
Journal of Meteorology, Hydro and Geophysics.

Now coming to books, I consider his book on Stochastic
Processes, first published in 1982, to be a huge success as a
textbook. I've heard from so many people around the world who
learned stochastic processes from this book. Usually, this starts
with people recognizing the unusual last name and asking me
if I was related to him. He was extremely pleased with reviews
he received on this book. One time, when he was visiting me
in the US, I took him to Borders bookstore. There it was - in
the bookstands at the bookstore. I still remember the beaming
smile on his face. Actually, I already found out that Borders was
carrying the book at that time - so to surprise him, I just took
him there and casually walked to the science and technology
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book section where we discovered the book. His other leading
book Stochastic Models in Queueing Theory was also very well
received by academic researchers around the world; this was also
a highly successful textbook.

I got out at the Cit�e Universitaire stop, walked a few minutes to 15
Boulevard Jourdan - and there I was, standing in front of the building.
The morning sun was coming through the tree in front of the building.
The wall in front of the building wasn't too high and it was nice and
easy for me to sit down. I pondered there for a while - feeling as if
it was a place of pilgrimage for me. The metro ride felt really short,
although I came a long way to get to this particular place.

Deuta played football as a young child until he was about 10
years of age. I don't know if he played much football after that.
But his interest in sports, especially football, remained strong
over the years. Reportedly, the day I was born, Deuta went to see
a Bordoloi Trophy tournament football match at the Judge's field!
This was years later from when he saw Sir Stanley play. Most
recently, I was visiting Deuta in November 2016. I suggested that
he might want to go watch a football match of the North East
United Football Club. He was hesitant at first. At 92 years of
age, he wasn't sure if he had the energy to go to the match. My
friend Sanjeev nicely arranged a VIP parking pass that would
allow us to go all the way to the stadium. So,I told him that
it will be pretty easy - we can just watch for a short time and
leave; there was no reason to stay for the entire match. Perhaps,
because my younger son, Robby, i.e., his grandson and another
huge football fan was also with me in this visit, Deuta agreed to
go. So, my brother Bablu, my younger sister Rumjhum, Robby,
Deuta, and I went to the match Ë our aim was to only watch
until half time. He was in good spirits. He surprised us by
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walking up four levels. He really liked the flood-lit stadium and
the atmosphere. He was proudly telling me that this stadium
has been picked by FIFA for U17 international matches in 2017.
When the half time came, I asked Deuta if he was ready to go.
He thought for a minute and then said, "Maybe we can stay for
the beginning part of the second half." We ended up staying until
about the 70th minute of the match; for a lifetime soccer fan, this
was truly satisfying. For me, this was a memorable moment as
this was the first time in my life that he and I had been to a
football match together.

It was Deuta who told me to meet Dilip Datta when he was
visiting Guwahati in the summer of 1982, when I was home for
summer break from Delhi. Mr. Datta was one of Deuta's former
students who went on to become a professor of mathematics at
the University of Rhode Island, USA. Dilip-da, as I usually refer
to him, asked me about my research interests. Based on my
interests, he said that I should consider applying for the Ph.D.
program at the University of Wisconsin-Madison. At the end of
summer, I went back to Delhi for the 2nd year of my M.Sc. degree
and went to the US Information Services' office where the printed
catalogs of all US universities are kept. I looked through the list
of faculty in the department of Mathematics, and recognized one,
whose book I studied in the first year of the M.Sc. program. I
went on to apply to the University of Wisconsin-Madison for the
doctoral program, and fortunately, got admitted.

The biggest lesson I learned from Deuta was not on mathematics.
One day, coming back from classes at Cotton College, I ridiculed
a teacher on his teaching. Deuta then looked at me and said,
"Look, how many from his community have gone on to finish
high school, let alone go to college? Against all odds, he went
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on to complete his M.Sc. and become a college teacher. He is a
pride to his community. Instead of appreciating how far he has
come from where he started, you are ridiculing him." This was
a life changing experience for me. From then on, I learned not
to ridicule a teacher.

After sitting on the wall reminiscing about his life, it was time for
me to go. I got up and asked a Frenchman who was walking by and
who happened to know English, "Could you take a picture of me in
front of this building?"

"Sure", he said.
"You know, my father lived in this building in the mid 1950s as a

student."
He replied, as he took my picture "That's interesting. My father

also lived in the next building at that time. Perhaps they met. Isn't it
interesting that we now meet some fifty year later?" I nodded.

He returned my camera. Each of us walked away to our next
destination.

Deuta played a "glorious innings," to use a cricket metaphor.
I tried my left-arm spin bowling, an unorthodox style for him,
rattling him on occasions. However, he steadied himself and
adjusted and adapted with his graceful style. Well played, Deuta,
well played. Then, I also got to see him play from every position
in the field. It was indeed glorious, and it was truly beautiful
Ë I had the best view in the world.

ÌÌ
The writer is his eldest son.
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A Glimpse of My Father's Research: the
World of Stochastic Processes and

Queueing Systems
ËDeepankar Medhi (2)

My father, Professor Jyotiprasad Medhi, conducted research
for half a century that falls broadly in the field of stochastic
processes. In other words, he wanted to understand mathematical
properties of randomness of events over time. For example,
consider the weather in a city for five days that we can either
label as dry or wet days with the following observations:

dry, wet, wet, dry, dry
The collection of these values is a stochastic process. The above
can be thought of as a function over time, where time is counted
in discrete units from 1 to 5. The state space refers to the values
of the stochastic process. In this case, the value can be either
dry or wet. Clearly, the state space is also discrete in this case,
taking just two values.

We can see that the state-time combinations can be one of
the following four possible casees: discrete-discrete (like the
above example), discrete-continuous, continuous-discrete, and
continuous-continuous.

A special case of a stochastic process is a Markov chain, which
falls into the discrete-discrete case. In the case of a Markov
chain, we assume that the probability of an event happening
at a particular time depends only on the previous time instant,
not on all previous time instances. For example, we assume
that the probability ("transition probability") that the 5th day
is dry is dependent only on what was the weather the day
before, not on all the previous four days. This property is
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known as the memory-less property and is commonly attributed
as the Markovian property. While this is certainly a simplifying
assumption, the beauty is that it is mathematically possible to
calculate the probability over multiple time-steps such as the
probability of the 5th day being dry given that that the third day
was wet.

From the transition probability, one can then calculate the
probability of whether a day is a dry or wet day when the process
is in a stationary or steady state. While one may think that for
the dry-wet day example, the probability would be fifty-fifty, the
answer is not so.

Compared to all his other published research papers, a
relatively simpler research paper my father published in 1976
(Medhi, 1976) was to understand the dry and wet day occurrence
at the Guwahati airport to determine if this followed a Markov
chain; in other words, how accurate is the Markovian property
for the dry-wet day pattern? I call this a simpler research because
it did not produce any new mathematical results; instead, it
questioned whether a known mathematical model was accurate
for this particular data. From the data he obtained for the pre-
monsoon period of 1967 to 1970, he found that the transition
probability of going from a dry day to the next day being dry
is about 78%; this means that the transition probability of going
from a dry day to a wet day is 22% (= 100 � 78) since there
are only two states, dry and wet. Similarly, he calculated the
transition probability of going from a wet day to a wet day to
be about 67%, which means that the transition probability of
going from a wet day to a dry day is 33%. He then calculated
that the steady state probability of a day being a dry day to be
60%; consequently, the steady state probability of a day being a
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wet day is 40%. He similarly studied the data for the monsoon
period of 1967-70 and the pre-monsoon and monsoon periods
of 1975. He divided the days into pre-monsoon and monsoon
periods since within each period, the stochastic process of dry-
wet days is presumably stationary or in steady state. Through a
series of mathematical analyses, he concluded that "there seems
to be good ground for assuming that" the wet or dry weather
condition of Guwahati follows a Markov chain model.

An additional special case of a Markov chain is a birth-and-
death process, especially studied when the time is continuous
while the state space is discrete. When the time is continuous,
then we look in the sense of infinitesimal time. That is, at a time
instant, what is the transition rate? Note that here the rate stands
for how the transition probability changes instantaneously. When
time is sliced so thinly, we can then assume that the transition
of the state value, from one time instant to the next, can either
go up by one higher than the current value ("birth"), by one
lower ("death"), or it remains at the same state. As the name
would suggest, this type of process was first applied to model
population births and deaths.

Another special case of a Markovian birth-and-death process
is where the transition rates are state independent and are fixed,
one rate for birth and another for death. In this case, the random
arrival ("birth") follows a Poisson process meaning that the inter-
arrival time follows a negative exponentially distribution, and
the random service time ("death") follows a negative exponential
distribution. An example of a Poisson process is the random
arrival of a customer at a bank teller, where the service time
refers to how long the teller requires to serve the customer, which
may vary depending on the time of the transaction. Thus, one
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may first wait in the queue before a teller becomes available,
and then the teller takes a certain amount of time to complete
the work. From the time the customer arrives to the time the
transaction is completed is referred to as the waiting time. In
addition, such systems are ordinarily called queueing systems.

An important fundamental research contribution that my father
made was on bulk-queues; that is, when the arrival follows a
Poisson process, but the arrival is not served until there are a
certain number of customers. In other words, the customers are
served in batches. For example, consider that a bus may not go
until there are a certain number of randomly arriving customers
filling up the bus, and the bus cannot take more than the number
of seats it has. My father derived the mathematical result on how
long a customer would wait in such a bulk-queueing system, or
the entire statistical distribution of the waiting time for such
random arrivals served in batches. He published this result in
a scientific paper in 1975 (Medhi, 1975). No one derived the
mathematical result of the entire waiting time distribution before
him. I consider this work to be a masterpiece, a truly seminal
work.

My father devoted over two decades of his research life to the
study of various aspects of bulk-queues and published many
papers, all with significant scientific contributions. He also
published a monograph in 1984 (Medhi, 1984). It may be noted
that there only two other books published to date around the
world on bulk queuesÌ one before my father's book and the
other afterÌ his is the only monograph ever published on bulk-
queues. When he started to work on this topical area in the
1970s, it was a nascent area. He was arguably one of the leading
authorities on bulk-queues in the world.
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XX

A Tribute to Dear and Beloved Deuta: Dr.
Jyotiprasad Medhi

ËAlakanandaa Deka (Rumjhum / Xorumai)

Deuta, late Dr. Jyotiprasad Medhi, a world renowned Statistician
and academician, will always remain fresh in my mind and heart.
I sit down to write about him on a train from Switzerland
to Paris, as Sasanka has official study tour in Paris, after
completing his Advanced Management Program in Bocconi
School of Management in Milano. Passing by the green Swiss
Alp by the train and soon arriving in Paris reminds me of Deuta
attaining his PhD degree in Probability form the University of
Paris way back in 1956.

Deuta, from a very tender age was fond of Mathematics. He
served Gauhati University as HoD and Professor of Statistics
Department, till his retirement in 1985. Deuta was appointed as
the Chairman of the State Selection Board, Government of Assam,
from 1985 to 1990. He was appointed as Vice-Chancellor in 1985,
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but did not want to extend because of his health conditions.
He was a visiting professor several times in USA, Canada, and
China. He frequently visited Delhi University, Indian Statistical
Institute, and other universities in India. He was also the director
of the Institute of Advanced Studies in Science and Technology,
Guwahati. He was conferred Doctorate Honoris Causa by
Tezpur University along with Dr. Bhupen Hazarika and Dr.
A.P.J. Abdul Kalam, and by the Indian Institute of Technology-
Guwahati. Deuta with his perseverance attained great heights as
an academician and as a statistician of international repute.

Deuta, though being a nonagenarian, was always well connected
with the world news from TV, reading newspapers, and surfing
the Internet.

I being the youngest of four siblings, Deuta dearly called me
'Xorumai' and my elder sister Moonmoon as 'Dangormai'. Deuta
was very caring and fond of me. When I was small and studied
in St. Mary's in Maligaon, he used to drop me off at the bus. He
used to take a walk to the Saraighat Bridge in early morning on
winter holidays. After passing out from St. Mary's in Guwahati,
and completing graduation from Cotton College, and M.Sc. in
Statistics from Delhi University, he advised me to do further
studies. Living in Duliajan with Pooja and Reet as little kids, I
then completed M.C.A. and M.Phil degrees.

Maa was very much behind Deuta's success. She took care of
of Deuta's health, food and never complained about anything.
She took care of all of us and prays for each and everyone of us.

I fondly remember Deuta and miss him from the core of my
heart, and expect to hear his voice on the mobile every morning
exchanging our morning greetings.

Bon voyage Deuta. May your soul rest in eternal peace. Do
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shower your blessings upon us.
ÌÌ
The writer is his youngest daughter.

XX

BON VOYAGE
ËSasanka Pratim Deka

It was a clear November evening. The winter was slowly
settling down, nudging the autumn away. I was on a short
vacation to Guwahati from my posting amid the blue hills of
Arunachal Pradesh. A short while later, on my way to meet
a friend my neighbour Bhuyan Khura (Prof. Badya Bhuyan)
called me and introduced me to a gentleman. At first glance
itself, a perfect true blue gentleman. The famous proverb ''First
Impressions are the most lasting" stayed true with me forever
and will ever. The true blue blooded gentleman soon was to be
my father-in-law in real life.

The time & life whistled by us. Slowly & silently, the phrase
''in-law" amidst ''FATHER-IN-LAW" erased itself amongst us. On
the hindsight, i do realize that in each visit to my hometown,
i made a point to visit Silphukhuri, atleast once in a day to be
with Deuta. Yes, he was a academician well known all over the
world, but more than that to me he was a perfect human being.
A person to lean upon during good time/ bad times/ happier
days/ difficult days -- in each & every day. An avid listener with
a keen eye on farsightedness- whose words & advice you simply
could rely upon. An aura of pleasantry radiated from him at
all times. With due passage of time with Deuta, I realised the
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true meaning of the famous quote ''Almost everyone will make
a first good impression, but only a few will make a good lasting
impression."

Deuta was in step with the ever changing world of ours.
In fact, Deuta introduced me to the basics of Sir Bill Gates
Microsoft worlds. He was at par with the digital world, an
indication of his inquisitiveness and learning personality, the
hallmark of greatness. Another truly admirable character was his
independence, reluctant to be dependent on others. He stayed
that way till his end.

The other day i was with Babloo at Sukleswar Deyalaya for
the Tiloni ceremony. The offerings were being taken away by the
swirling waters towards the distance horizon, as if the mighty
red rivers was saluting the true greatness of a mortal man --- to
be a twinkle little star on the vast blue sky above us . On clear
moonlit nights, the twinkle little bright star shall be assuring us
''I just got a place for you in my heart, just not my life".

Stay safe wherever you are, you taught us the very basics of
life: Life is the greatest journey that we will ever be on, never
to give up. There is no such thigh as an ending, just a new
beginning. Bon voyage for your new beginning beyond us.

ÌÌ
Sasanka Pratim Deka is his son-in-law.
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Our eldest brother: J. Medhi
ËH.P. Medhi

It is obviously a very difficult task to write about a man, a
giant scholar with great personality yet with a charming nature.
He was the eldest amongst our nine brothers and sisters. To all
of us he was a loving and caring eldest brother. We called him
Dada.

During my primary school days' time, he was almost away
from us as he was pursuing college education in Cotton College,
Guwahati. I distinctly remember him during his study period in
Kolkata for his M.Sc. course. At that time I was in lower classes
in high school. He used to come home during vacations and
stayed with us. We the younger brothers and sisters (barring
our eldest sister who was studying in Handique Girls' College,
Guwahati) used to pester him from morning till night. He used
to keep his books, papers, pen, wrist-watch, etc. on the table by
the side of his bed. He used to take stock of all things regarding
our studies and taught us matters of our studies which were
not clear to us particularly of mathematics subject. Once I was
leafing through a book (which I found on the table) titled 'Time
Table, Assam Bengal Railways' and asked him what the book
was about. He immediately explained to me and taught me how
to read the book. So, I could read and understand Railway Time
Tables from my class IV/V level.

After completing his M.Sc. he joined Cotton College in Gauhati
(1948) as lecturer for a short stint. In 1949, he joined the newly
established Gauhati University. And in 1952 he left for U.K. for
higher studies.
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During this period our father insisted him to appear for IAS
examinations which he very much detested, determined only
to remain in teaching line and research works. Reluctantly he
prepared to appear for IAS exam. He escaped from appearing in
the exam since he suffered from Typhoid just before the exam.
He did not have to appear again since his age limit was already
over.

When I was in class IX, I remember the occasion of his leaving
for Manchester U.K. (in Sept, 1952) for higher studies in statistics
which was then almost a new developing subject.

He did not even have statistics as one of the additional subject
in his Mathematics (Hons) course since Cotton College did not
have, till then, the subject in degree level. At that time only
Calcutta University and one or two other universities in India
had Statistics as a subject in degree level and subsequently in
postgraduates levels.

He went to Manchester (UK) from Bombay by a French
sealiner S.S. Maloja. It took 17 days to reach Southhampton
Port (UK) from Bombay. Along with him some other stalwarts
of the academic arena of Assam also left for London and other
universities of UK by the same ship and by the same voyage.
They are/were: i) Dr. Bhumidhar Choudhury, ii) Late Dr.
Arunmoni Choudhury (who was the wife of the former ), iii) Late
Hari Prasanna Das, and iv) Late Dr. Narahari Das. All of them
were erstwhile Professors in Physics, Chemistry, Geography, and
Botany departments, respectively, of Gauhati University.

Before leaving abroad for higher studies, he purchased a set of
Children's Encyclopaedia for us. These were simply marvelous. We
all were profusely benefited by these books. In my later years,
in 1970's I purchased a set of 32 volumes Encyclopaedia Britanica,
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which do not interest me as much as those by the Childern's
Encyclopaedia did.

It is not that this scholarly man was a serious person devoid of
any wit, humour and interests in other matters. He was a bright
man with interests in music, sports, cinema, reading books etc.
He was a nice convernsationist. He could speak on anything
and everything from pin to caterpillar. He used to listen to
songs in Assamese, Bengali, Hindi, English, French languages.
He likes Rabindra Sangeet very much. He enjoyed listening
western classical music of Beethoven, Mozart etc. When he was
in Calcutta, he used to enjoy the 'A' division Football League
matches of Mohun Bagan, East Bengal etc. And in U.K. he also
enjoyed in a 'A' division football matched. Since he was in
Manchester, he became a big fan of Manchester United team. He
enjoyed English Football League matches (in TV) till recently.

Manis, his grandson (son of his younger son Bablu) till recently
was his companion for watching the games. Manis (who has very
recently left for USA for higher studies) used to get him up at
midnight -- ''Grandpa, please get up; the game is going to start"
-- for games of Manchester United.

Amongst his closest friends, two persons need special mention.
One was Late Suren Medhi, who was a Professor of Physics in
Assam Engineering College and is a famous literateur by the
pseudo-name' Saurav Kumar Chaliha' and the other was Late
Dr. Hari Prasanna Das who was Professor and Head of the
Department of Geography of Gauhati University. Suren Medhi
was few years junior to J. Medhi and he was our maternal
uncle also. But he became like a friend to J. Medhi. His talent,
sharpness and vibes matched very well with Medhi. Dr. Das, on
the other hand, was J. Medhi's friend from college/ university
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days and remained very close till his death. Dr. Das also became
our close relative by marrying a maternal aunty.

It is hard to narrate his qualities and deeds in toto. He
was on the whole a strict disciplinarian and hard working
man with dedication. He remained physically fit and mentally
alert up to his 93 years though he was a diabetic from the
young age of 32/33 years by sheer discipline in food habits,
timings, exercise (by walking). Till last November/December he
worked for the 4th Edition of his book Stochastic Processes (first
published in 1985 by Wiley & Sons, USA) for some revision
and addition works. The new edition has come out in January,
2017. He had the opportunity of having glimpse of the new
edition just 2/3 days before his death on 3rd February, 2017.
The publisher New Age International has mentioned about the
book as follows: ''It is expected to suit as a text for advanced
undergraduate, post-graduate and research level courses in
Applied Mathematics, Statistics, Operations Research, Computer
Science, different branches of engineering, Tele Communications,
Business and Management, Economics, Life Sciences and so on".

I intend to stop here but before that I want to add the following
few lines. J. Medhi after completing his higher studies abroad
came back home only to serve his own country and state though
he could have got himself well employed and settled in any
countries in U.K., France, U.S.A etc. He served our own state and
made Gauhati University a famous seat of learning of Statistics
in India as well as the world.

ÌÌ
H.P. Medhi is middlemost of his five brothers.
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Dada ---The father figure
ËMadhobi Medhi

I first met Dr. Jyoti Medhi in my teens in Patna. He had
visited our home in Patna with Late Suren Das, my Maha. Maha
happened to be the maternal uncle of his wife. He was tall, fair
and very dignified.

Some years later I was married to his third brother and he
became my eldest brother-in-law. Dada was dada to the whole
family because he was the eldest of nine children. When I joined
the family, I noticed that Dada was adored by the whole extended
family. He was respected, reverend and held in high esteem by
one and all. The reasons being many. He was a very good
student, very intelligent. He was the eldest grandson of Late
Kaliram Medhi. He was serious. He shared his responsibility
with his parents of running the large family. He guided his
eight brothers and sisters in their studies, and in return he was
their idol. He was also a strict disciplinarian. His wife Preeti
(Mira Baideu) was the other side of the coin. Mira Baideu is the
eldest daughter-in-law, but she was and is still the most bubbly,
fun loving person going. She was 'Bou' who looked after the
large family of in-laws as a loving mother. She would often
protect them from getting scolding's from Dada in their student
days.

Dada was the scholar, always immersed in books, writing
books on statistics and mathematics while Mira Baideu was
the home-maker. She ran his home. She never disturbed him.
She looked after her four children, showered them all her love,
made them all fun loving. Dada was always there for them
for guidance and tutelage. Dada became a great scholar, teacher,
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professor because of the hundred percent support of Mira Baideu.
No one can deny this fact.

Dada used to give importance to very small things. I was
surprised by it. Once I was travelling by car with him from
Dibrugarh to Guwahati. The children were still small then. So
we had to stop in Inspection Bunglows for them, for nature's
call. He handed me a piece of soap so that children could wash
their hands. After returning to the car after each stop he would
ask me ''Have you brought the soap." I understood later, that we
must give importance to small things, then the big ones will take
care of itself. This was a great lesson for me in life. I am sure
everyone who has come into contact with him must have had
some experiences.

Dada was known by his close relatives as Bhagawati dada or
Bhagin. There was a very intimate relationship with his mother,
Kadambari Medhi. Ma's favorite was Dada and everyone of us
accepted it as natural. There was a special spoon for Dada that
Ma would take out when he visited Dibrugarh. As soon as he
left, the spoon went back into her cupboard. These little things
show you the attachment of mother and son.

Just as Dada worked hard throughout life, similarly his four
children are shining in their own field. Let us pray they fulfill
their dreams. Mira Baideu has grown up with Dada. They had
completed their 60 years of marriage. She is a very intellectual
person. She knows how to bear her loss. Now, she has to guide
the whole family.

Dada, you have enjoyed a long life. I hope and pray that
you are enjoying and still studying in the next life. We cannot
imagine you without your books. Rest in peace, Amen.

ÌÌ

146



Madhobi Medhi is his sister-in-law, who is married to H.P.
Medhi.

XX

Dada
ËProbodh Chandra Medhi (Bhutu)

Our most respected and beloved eldest brother (fatherly 'Dada')
Dr. Jyotiprasad Medhi has left for his heavenly abode after living
an honest, dedicated and fruitful life of above 92 years in midst
of us in the nursing home where he was hospitalized, leaving
behind his most devoted and loving wife Mirabou and four
brilliant and capable children : Moon Moon, Debu, Bablu and
Rumjhum and their respective families. Also, we the four (out
of eight) other living siblings have been left orphaned again.

It seems that, our Dada has contributed immensely in his own
field of education and other related spheres of works during his
lifetime ; but herein under, I would like to mention about the
care taken and guidance given by him for the proper upbringing
of his other eight siblings under the direction of our parents
during their lifetime and solely after their death in 1976 (father)
and 1997 (mother) -- and for taking this liberty, I may kindly be
excused.

Dada was the chief architect for 'Career Planning' of all
his seven younger (except our oldest sister late Nilimabaideo,
who got married in the year 1948 when she was doing her
B.A. at Handique Girls' College, Guwahati) in choosing their
respective and separate careers (geologist, lawyer, college lecturer
in assamese, engineer, chartered accountant, doctor and college
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lecturer in physics) according to their interests and abilities.
After finishing his four plus years of higher studies in UK
& France, he came back to Assam in the year 1956 (ignoring
lucrative job prospects in foreign countries) only to assist and
help our parents to look after the studies of his other siblings
here. In my case, at that time I was about to appear in my
matriculation examination at Dibrugarh ; and he suggested to
me to take college education in 'Commerce Stream' with a view
to being a chartered accountant, saying that in UK a few of his
student friends from Bengal switched over to CA course under
the Institute of CAs of England & Wales, whom he used to help
in mathematics s and statistics; and they earnestly advised him to
take that course assuring that he would easily be able to succeed
in the complicated CA course there.

Despites, his devotion to pure mathematics and statistics, he
was otherwise very interested in reading newpapers and books
(mostly non-fiction). Whenever he returned home from Calcutta
on vacations, he used to bring for the younger siblings numerous
useful books (authored by Jules Verne, Rudward Kipling etc. and
other Bengali writers - particularly Robindra Nath Thakur etc. for
our mother and sisters); and Nauda and Poluda started a library
by the name 'Jyoti Home Library' -- the benefit of which we
smaller siblings (Akonibaideo, Tutuda, myself, Bhaiti & Bhanti
) also utilized later. After his return from Europe, he gifted us
all the volumes of Children's Encyclopedia. When I was studying
at Gauhati University for both under-graduate & post-graduate
in commerce stream (1958 - 63) residing at Dada's university
campus house (so did Nauda, Poluda, Akonibaideo & Bhanti
during their post graduate studies at Gauhati University - under
the loving care of Mirabou and also enjoying nice company of
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their a little children), I was advised by Dada to read Glimpses of
World History by Pandit J. Nehru and 100 Great Lives edited by
John Canning (kept at his book-shelf)---these books I still enjoy
reading.

Dada loved playing foot-ball during his early school days at
Dibrugarh, but due to pressure of studies as well as of the advice
of our father, he had to discontinue the said pastime. However,
he never missed watching foot-ball matches in Calcutta during
his studies there; and told my other elder brothers about the
brilliance of Sarat Das and T. Aao (both from Assam playing
for Mohun Bagan at that time - later Dr. T. Aao captained the
bare-footed Indian Football team at the 1948 Olympic Games at
London). Also, we have heard him telling about never missing
the wizardly performance of great Stanley Mathews (Liverpool &
England, who was in 1965 being the first person to be knighted
under sports category by the British Crown) at Old Trafford,
Manchester during his studies there - in one occasion he even
invited late Dr. H.P. Das and late S.N. Medhi (Sourav K. Chaliha -
- both studying in other UK cities at that time) to enjoy football at
the said venue. Our two elder brothers mentioned above were
very much excited about football in UK, reading his monthly
letters to them; and they were eagerly awaited to look into
the 'sports page' of The Hindustan Standard (Calcutta) every day
(during that time direct flights from Calcutta to Dibrugarh were
available) to get the news of English Premier League particularly;
and from their discussions, we heard about the names of all the
22 contesting teams (mainly in respect of Manchester United team
- we all being fans of it) in our early life. Dada continued to
enjoy watching football in TV with his grandson Manis till he
left for the USA recently for further study; he also watched a live
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IPL football match involving North East United Football Team
at Sarusajai Stadium with his elder son Debu and others, when
Debu visited Guwahati a few months back.

Dada has also taught us to behave properly with all --
particularly with domestic helpers -- as he did throughout his
life. Also, the principle of 'honesty is the best policy' was his
motto - which all his brothers and sisters and own children has
followed. He also took particular care to educate his children
in every possible way; I have particularly liked his action in
encouraging Debu and Moon Moon to learn Sanskrit (withdrawn
from school syllabus at their time ) by engaging a Sanskrit Pandit
for their teaching at home.

Our Dada also immensely loved, honoured as well as worshiped
his parents; and to commemorate their memory as per his wish,
all the family members co-operated and contributed handsomely
for the upliftment of higher education in Ramdia (our ancestral
village) by establishing a Degree College in the year 1992; and
also a RCC Sabha Griha / Prekhagriha attached to Kristi Sakha
of Khalihamari Namghar at Dibrugarh in 2014.

Lastly, I would like to thank and bless Bablu as well as Lon
(who decided to came back to India leaving his suitable foreign
assignment as his elder brother Debu has settled in USA ) for
taking proper and due care of Dada in the fag end of his life, as
desired by both of them.

OM SHANTI
ÌÌ
Probodh Chandra Medhi is his second youngest brother.
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Remembering Dada
ËAnjana Borkakati

Dr. Jyotiprasad Medhi was the eldest son of Late Binandi
Chandra Medhi and Late Kadambari Medhi and I am the
youngest of our nine siblings. Dada was the pivot of our family.
My mother was hardly fifteen when he was born. Dada was
her emotional help in all matters. For us, 'n n S ǯs¯  q s' was the
ultimate saying although he never scolded anyone in his life.
He was the perfect son to my parents and ideal brother to his
brothers and sisters. I only know him as a grown up after his
return from Europe. My first memory of him were his letters
in neat handwriting about life abroad in the early fifties. His
descriptions of Oxford and Cambridge, the Cathedrals of France,
Champs Elysees and various other places are still vivid in my
memory, even though, I saw them later. His thirst of knowledge
also imbibed similar thoughts in all of us, of course, not to his
standard.

The best thing I remember is that he introduced me to the
world of books. When he returned from Europe after his studies,
he brought me two books, Fairly Tales by Hans Anderson and
Heidi by Johanna Spyri. He always gave me books, introducing
new subjects from time to time. About 5 years back, we
were discussing about our country and he told me to read
Ramachandra Guha's India after Gandhi. Last year, when my
Brazilian daughter-in-law wanted to learn about India, he told
me to get her a copy of Arthur Basham's book. While he was in
the hospital, I told him that I am reading Wendy Doniger's The
Hindus and he said that he would like to read it when he gets
well.
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He always strived for perfections. He was happy when
somebody did something good. He was soft spoken and
kind without being obvious. His time management skill and
punctuality are something I admire and try to emulate. He once
told me not believe anything unless it is in writing. It is a wonder
how many people he has encouraged and inspired in his lifetime.
I will always remember him fondly and with reverence. May his
soul rest in peace and may he have lots of books to read.

ÌÌ
The author is Medhi's youngest sister.

XX

A Tribute to A Great Scholar and A
Humble Soul...Bhagin Da...

ËRuchira (Bubu) Neog

It was maybe a year ago, that I was speaking with my maternal
cousin,(mother's elder sister's son) the late Dr. Jyoti Medhi to
the world, the gentle Bhagin Da to us...and I remember being so
amused as well as awe struck as he discussed the intricacies of
Google mail with me... now who would expect a nonagenarian to
be discussing Google mail and Gmail chat with just that twinkle
in the eye and so much aplomb...

But that was quintessentially Bhagin Da as I knew him and
would like to remember him always...alert, witty, keeping up
with the latest technology, but above all a wise and kind hearted
human being.

Having been born and brought up in a steel township where
my father served, and away from my large family of aunts,
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uncles, cousins and grand parents, I never really got to know
my extended family till the late 70s when my father retired and
returned to Assam, but as a child and even as a college going
student and later as a career woman, I have very fond and
cherished memories of Bhagin da, from his visits to Burnpur
where we lived with my parents and during his visits to our
home in Guwahati, later.

As a young academician, Bhagin Da visited us at Burnpur
and I remember that he would have animated discussions with
my father in regard to his work and with my mother about
the heritage of Tagore, of her college days at Scottish Church
in Calcutta. I remember my mother telling me how Bhagin Da
went to the Sorbonne and delivered his lectures to the students
there in French. But that was how he was, perfect in all that he
did.

To us he was Bhagin Da, a name that we took in awe and
respect because of the stature of his academic profile and also
because as a person, he earned respect naturally. What had
always amused me was the way in which Bhagin Da got along
with his aunts...my mother and her sisters!

At social gatherings where the huge Medhi family would be
present in all their numbers, and would be congregated in groups
generally catching up with each other, Bhagin da would be seen
in one corner seated with his aunts, chatting with them, teasing
them and generally bonding with all of them. I have rarely
seen such a strong bond between a nephew and his aunts. My
mother related to me many incidents about the relationship that
she shared with Bhagin Da, and as a child and even much later
I loved listening to the stories.

Ma would often tell me how Bhagin Da would come to check
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on his aunts in between Classes, whilst they were studying at
Cotton College. He would even tease them about how much
pocket money they were carrying and what feast they could
expect from the day's pocket money.

My late grand parents home in Panbazar was the place where
all the children, nieces and nephews and grandchildren of Late
Kaliram Medhi would gather and it was on the upper verandah
of the old ancestral house that Bhagin Da would sit with my
mother while she guided him with English poetry. He in turn
would help her with Mathematics.

There are many more interesting anecdotes that my mother
would often share with me about Bhagin Da. Incidences of his
kindness and his empathy with students who showed academic
promise and may not be financially strong always earned his
support and encouragement to pursue their studies. He was
also an arbitrator in many a conflict of interests amongst family
members!

A few years back when I had visited USA on official work,
I had spent time with Moonmoon Ba at her home and as we
got talking on our family lineage, heritage and its background
steeped in the academic, bureaucratic,political and social history
of the state, we decided to jointly write a book on the Medhi
Family Tree. It was and still is a venture in the pipeline, but
something that we are keen to do. And for this we received a
lot of encouragement from Bhagin Da.

Bhagin Da was one of those rare personalities who showed
interest in another's scope of work, in different aspects of work,
in fact. He was one of the country's most respected and admired
scholars and though his line of study and work was so different
from many others and largely academic in nature, he always
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wanted to know, to learn about other fields of work and study.
My work in the voluntary sector drew his attention and I admired
the fact that his interest was always genuine and he had the knack
of asking all the right questions.

In fact once I happened to be sharing an important Global
survey report with Moonmoon Ba once, and Bhagin Da also went
through the report and asked me alot of pertinent questions in
regard to the same.

Kindness, moral integrity, intelligence and a sharpness of wit
and intellect were the facets of this simple, unassuming gentle
soul...sterling qualities that made him stand out from the rest,
and made him a symbol of respect for everyone who came into
contact with him.

I take this opportunity to pay my most humble respects to
Bhagin Da, a good man, a greater soul...Rest In Peace...

ÌÌ
Ruchira (Bubu) Neog is his cousin though his maternal aunt.

XX

Remembering Bordeuta with love
ËBaishalee Das (Maina)

Just as I was getting ready for the day, I received the sad news.
Choked with emotions, my thoughts raced back to my last visit
to Guwahati in July 2015, when I spent some time with Bordeuta.
As I stepped into his house, he hugged me tight and kissed me
on my forehead like he always does. Our conversations flowed
as we met after a few years. Seeing him in good health and in
good spirits at 91 years young made me happy. I was confident
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that I would see him again on my next visit, but no, God had
other plans for him.

Growing up, I remember Aita often narrating anecdotes of
Bordeuta's early life. He was a studious child from the very
beginning. It seems he had to be told to take short breaks from
his study routine during his matric examination preparation. His
love for mathematics was no surprise as he inherited it from
his father, late Binondi Chandra Medhi and grandfather, late
Pandit Kaliram Medhi. Bordeuta's stellar academic achievements
in India and abroad brought immense joy and pride to the family.
During his teaching career, he made significant contribution to
the field of Statistics. His books on Queueing Theory are widely
used around the world. As a child, I was always amazed to see
how Bordeuta would spend hours in his study. Later I realized
that his passion and love for learning was beyond compare.
He was a lifelong learner, adapting himself well with the ever
changing technology of modern times. I still remember the first
email I received from him years back. I was thrilled. He always
wanted to know how my children were doing in school. When
Priyam graduated from high school and started college, Bordeuta
wrote a beautiful message to me. It meant the world to me.
In May 2010, we had a memorable time together at Gargee's
wedding in New Jersey. It was a joy to watch Bordeuta enjoy
his granddaughter's wedding.

Bordeuta, being the eldest of nine children, was like a father
offering life and career advice to his younger siblings. His
brothers and sisters stayed with him and Borma at their Jalukbari
residence while attending Gauhati University. Our loving Borma
took great care and made everyone feel at home. As children, we
all enjoyed taking a peek at Bordeuta's study room---we would
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remain quiet the moment we entered. Many of my fondest
childhood days were spent with Bordeuta and his family at their
Jalukbari residence.

No words can describe the loss we all have to endure. His
demise has created a void in the family and in the academic
world. His exemplary life and works made him a world
renowned statistician and will inspire future generations to come.

Here's to the noble man who lived his life, inspired us all, and
left a legacy behind.

ÌÌ
Maina is his niece through his immediate younger brother.

XX

Bordeuta
ËJnanankar Medhi (Picklu)

It was about a couple of months back when I visited Bordeuta
in his Silpukhuri residence for anniversary celebration gathering,
and as it is my habit that whenever I meet him I would sit
next to him for some quiet conversation. Knowing that he was
a bit low on the health aspect, I asked him something, which
would give him more pleasure than despair. I asked him --- ''So
Bordeuta, what are you currently working on?" And he replied
that he was working on the 4th edition of one of his textbooks.
Yes, at 92 plus years, he was still working productively and we
talked for next 10-15 minutes about his work. His only regret was
that he could not work as before but he seems to have accepted
that when he said now he's in ''maintenance phase." Like always
he never failed to enquire about my work and whether I had
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taken up any new research. I just realised that I haven't written
anything recently and ironically his maintenance phase was more
productive than our active phase.

Flashback to the mid eighties ... it was customary to visit
Bordeuta after the school annual exams and then talk how about
how I fared and what could have been. He would listen patiently
and enquire about my marks (before grades became fashionable)
and would make some observations. After that he would quietly
get up and go to his room and bring back a ''Bic" pen as a gift.
And this was something I always looked forward to at each visit.
He opened me to the world outside though the SPAN magazines,
which he subscribed to and I read from cover to cover while
visiting him and then we would pick up some article from the
current issue and talk more about it. Once, during one of those
customary post exam visits, he went inside his room and did
not come out for a long time. I was wondering why--- Has he
misplaced his stock of Bic pens? --- but I was wrong; he came
out with a filled up subscription form of SPAN and got me a
year's subscription of the magazine. Guess I must have done
well and Bordeuta decided to reward me with that. That was
priceless.

After joining medical school and then with post-graduation
training, the visits became less frequent, but whenever we met,
either as home visits or in social gatherings, I would get me those
5-10 minutes of quality time with him by sitting next to him. I
would ask about his work and he would ask about mine---still
remember Bordeuta showing me his newly published text books
whenever I visited him. During my med school days, we talked
about diabetic retinopathy, recent advances in Ophthalmology
and he was excited about the retinal implants. Such was his thirst
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for knowledge, he kept abreast with all the recent happenings
around the world.

One thing that struck me most was his calm and composed
nature wherever and whenever I met him--- whether its at
home or in public functions, in hospital or amidst celebrations,
he remained the same--- such was his power over self that
circumstances never got better of him. I am still trying to
learn that and I have a long way to go. Another aspect is
his modest and unassuming nature---an international scholar of
such repute and no one would ever realise. Despite all successes
and numerous invitations from Universities across the globe, and
possibly lucrative job offers that he chose to remain and work in
his state and maintain a wonderful family life, ably supported by
Borma, speaks highly of him in his approach to life. He inspired
an entire family and possibly more. He will be sorely missed in
the years to come and forever. Bordeuta -- Keep inspiring and
blessing us.

ÌÌ
The writer is his nephew through his immediate younger brother.

XX

''Dangar" Bordeta
ËAvantika Medhi Das (Pansy)

''Dangar" Bordeta, as I have always called him, was the long
standing doyen of the Medhi family and even as a little child I
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could always sense his position as the patriarch of our family by
the kind of awe, adoration and reverence even my dear departed
Aita had for her eldest son Late Prof. J.P. Medhi. I still carry early
memories of my otherwise immutable and equable Aita getting
into a frenzy of excitement at the prospect of one of Bordeta's
routine visits to Dibrugarh which was followed by much ado
in preparation and anticipation simultaneously accompanied by
elation in her heart and buoyancy in her spirits that was palpable
to one and all.

In fact, one of my earliest understanding was that my gentle
Aita who was always fair and just in her dealings couldn't help
but be just a tad little predisposed towards Bordeta's elegant and
winsome ways. Indeed, my Deta himself is an ardent fan of
Bordeta and hero worshipped him always.

Aita always extolled Dangar Bordeta's academic excellence and
constantly urged each one of us, her grandchildren, to follow in
his footsteps. Maths, of course, was the top subject on Aita's list
as it was Bordeta's pet subject. I learnt early on that to remain
in Aita's good books one seemingly had to follow in Bordeta's
path and excel in Maths which my Aita thought I did and for
this I was exempted from all irksome errands and minor chores
in which she occasionally engaged my sister and cousins.

Bordeta, the ultimate scholar who was always content with
his books, was an unworldly person, god gifted with his innate
intelligence, his simplicity, soft spoken nature and an inclusive
heart. He coached me in statistics when I was studying in Cotton
College and I was always impressed by his calm nature, his
goodwill towards his extended family, his zeal for knowledge
and his enjoyment of western instrumental music (we listened
to a lot of Kenny G's music while practicing my sums even
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though Bordeta didn't like his hairstyle). During those days
I used to visit Silpukhuri two to three times a week from my
hostel in Dighalipukhuri and each time he would receive me with
a twinkle on his eyes and give me the up and down rickshaw
fare with a little extra and Borma would replenish me with a
variety of goodies from her kitchen. Sometimes, even though I
was in no mood for statistics, I would still go for those sessions
just for Borma's sweet treats and the extra pocket money from
Bordeta! The flip side was that my Statistics professors expected
me to conjure something extraordinary in class just because I had
the privilege of being personally coached by the writer of our
text book!

''Dangar Bordeta" --- your departure will leave a void in our
family but you will always live on in our hearts. Whenever I
think of you, I'll see you sitting on your chair in the balcony
enjoying the morning sun or on your desk engrossed in your
studies. Keep shining where ever you are Bordeta --- your
inspiration and goodwill will live on in all those whom you
have touched with your benign charisma.

ÌÌ
She is his niece through his second youngest brother.

XX

Dangar Mama
ËDhritiman Borkakoti

My earliest memory of Dangar Mama is a vague one.
Sometime early in my life we had a tall visitor to our house
in Dibrugarh. I probably had just started school, so to my eyes
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time he registered as an evanescent spirit. Since then, through
visits to Guwahati, through stories from everyone else, I came to
know a little more about him.

One of the stories that I heard was from when he was in
his forties. On a trip to Dibrugarh, he had a heart attack. He
was taken by road to Guwahati where he recovered. I find
it remarkable that after the health scare he lived a long and
productive life. That is probably due to effort of everyone around
him, and due to Mama's own self control and diligence. I wonder
whether I would be able to live a life of similar discipline through
decades, avoiding temptations at the table, a life of moderation.
Years of living a careful, measured life. I wish I could replicate
his example of living a careful and measured life.

When he was about seventy, I spent a part of a vacation in
Guwahati at the Silpukhuri house. I do not remember why
I was staying there, but I remember that in the evenings, we
would walk down to dighali pukhuri. During that vacation,
to keep me engaged he found a book for me to work through
Ë something that was not covered in our schools, thus fresh,
and also something that was not impossibly difficult for me. It
was perfect thing to keep me busy. He always encouraged my
love of mathematics. A couple of times he found out about
mathematics camps being organized around Guwahati, and he
got the organizers to let me attend the camps.

While I was in college, I once got into a discussion with
someone else on a minor point of descriptive statistics. Now,
when I think back, it is not something that would have had a
material impact on whatever we were trying to do, but at that
moment it felt important. And so, I called him and asked for
his opinion. He took his time, and eventually said that it was a
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question of definition, and that either approach would be fine,
as long as we were consistent.

When he asked something, it was never just polite enquiry.
He listened with patience, giving his attention. There have been
occasions where he thought I was perhaps not making the right
choice, and even then he tried to understand my point of view.
Among the many things he did well, he listened well. One of
his characteristics that I would like to emulate would be this Ë to
listen without trying to force my opinions on the person I am
talking to.

A few years after college, I went through a period of being
uninterested with my career. I left my job, and for a while I
worked as an independent consultant, something that gave me
some measure of independence without being tied to a job. I
enjoyed the freedom that this gave me. When I met Mama, as
usual he asked me what I was doing. So, I said something about
what I was doing and how I was enjoying it. After hearing me
out, he asked me to consider something else.

Since I don't remember his exact words, nor can I phrase it
as carefully as Mama did, I will just try to summarize what I
remember. He asked to consider our country and society, unequal
and still growing, and to consider what the country and society
needs. And then, he said, everyone should consider it their duty
to help the society at large. This duty starts with doing what
one is capable of doing. While he didn't express it as such,
he probably believed that to get an education, to learn how to
do something that is useful, and to then decide not to use that
knowledge was wrong.

ÌÌ
He is his nephew through his youngest sister.
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Shraddhanjali
ËPallavi Barooah

Dangar Borta -- the stalwart, an iconic figure with an
international persona, a renowned scholar and more importantly,
and a great human being.

Dr. Jyotiprasad Medhi is an example of simple living and very
very high thinking. One can get inspiration from Borta's life---
a disciplinarian respecting `time' and `mother nature,' which can
be the ultimate key to success. Borta was an extraordinary and
a brilliant student and had a glorious professional life. In spite
of being successful with fame, honour, respect and recognition,
he led a very simple life. His simplicity is his signature; a trait
which can rarely be seen in today's ``eminent" people. It might
be because Borta was a gift of God, a genuine and a natural
talent. Despite having such an exceptionally incredible record, I
never saw the slightest hint of arrogance and ego in his face or
in his behavior. It is really amazing to see that at an age of 93
years, he was always punctual in his day to day schedule.

Dr. Jyotiprasad Medhi was and will always continue to be an
idol for all of us. He is an inspiration to the entire family and
the guiding and bonding force behind all of us. I can remember
Deuta (late Shyama Prasad Medhi) having the highest respect for
Borta and always spoke of him with pride.

I shall never forget Borta's charming smile, the warm welcome
and his hugs whenever I visited him. He would always take
out time from his busy schedule to come and meet us. I will
always cherish the good times we spent together with Borta
and Borma. Just two months back on 24th November, 2016,
I, along with my husband (Baijoyonta) and daughter Reem
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(Aaradhya) visited their Silpukhuri residence for a family get-
together, where we later came to know it was Borta and Borma's
60th marriage anniversary. We had a great time with everyone
and I am grateful to Bablu da and Lon bou who organized such
a wonderful evening. But I never realized that it was my last
meeting with `Borta.' A humble and a great soul lost forever.

It is a difficult phase for all of us as only a few days back
we lost our beloved brother Jitu da (Dr. Prashanta Kumar Dutta)
and now Borta is no more amongst us.

Borta's memories will always live with us and inspire us in
days to come. May his departed soul rest in eternal peace. We
will always miss you Dangar Borta.

ÌÌ
Pallavi Barooah is his niece through his brother Shyama Parasad
Medhi.

XX

My Koka
ËNamrata Gargee Jain

I have been blessed to have known my grandfather, JP Medhi,
for all 35 years of my life---his home in Jalukbari was my first
home. He was an integral part of my early childhood and
growth---from seeing my first foot steps in India to walking me
down the aisle at my wedding at the age of 85---he has been
constantly everywhere and everything in my life. A confidante,
a huge fan of Arnab Goswami, a jet-setter always traveling the
world to share his love of math; he is one in a million. He
has been a second father to me; he would also give words of
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encouragement. I am so happy Arushan got to feel the love of his
great-grandfather. He has inspired me to continue in his teaching
tradition and to love spreading knowledge, and of course travel!

ÌÌ
Namrata Gargee Jain is his eldest grandchild (daughter of his
eldest daughter).

XX

Koka
ËNeiloy Medhi

Living in two different countries, I did not get to see Koka in
person as often as other family members who live in the U.S.
However, given the circumstances, I got to see him quite a lot
between our family's visits to India and his visits to the U.S.
Beyond in-person meetings, I got to see him through periodic
chats with the FaceTime iPad app. It was always a great privilege
to see Koka. He cared deeply about my education and academic
life, which is not surprising given his own remarkable academic
career. I even remember discussing math assignments with him
when I was in elementary school.

My most recent trip to India was January of last year, more
than a year after my mom died. My dad had finally convinced
her parents to visit India with us. When we arrived in Guwahati,
we were surprised to be greeted by Koka and Aita at the airport.
This was a very special moment, as it was the first time that all
four of my grandparents had been in the same place since my
parents' wedding. I had to take a picture because I knew that this
was a moment that needed to be documented and remembered.
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I think a lot about what it means to be from a family with
different national and cultural backgrounds; my mother having
grown up in Wisconsin and my father having grown up in
Assam. It may sound unusual but we as a family make it work.
Koka and Aita have always been so welcoming to our family.
The feeling was reinforced when Koka recorded video of himself
delivering wonderful remarks about my mom to be played at
her memorial service.

Even though we lived far away in two different countries, the
family connection was always there. To give a more personal
example, I took up an interest in knitting several years ago.
There was plenty of time to work on projects during the long
international flights and long drives, so I made several items to
give as gifts to Koka and Aita. Every time I have visited India
since that trip, I noticed that Koka was wearing the scarf and hat
I made for him---and he would always let me know. It meant a
lot to me that Koka found the hat and scarf so useful.

I am very sad that I will not get another chance to talk to
Koka, but the memories of conversations we did have and the
unique connection we had as a family will stay with me forever.

ÌÌ
Neiloy is his eldest grandson.

XX

Koka -- A friend across generation gap
ËRiddhiman Medhi (Manis)

When I was in primary school I used to feel quite rich because
I had all four of my immediate grandparents and also a great-
grandmother (on my mother's side) quite healthy and active

167



and in the same city where I lived. They were an integral
part of my life. When some of my classmates would tell me
that their grandfathers were not with them, I actually found it
quite incomprehensible at that time. In the space of less than
a decade however, I have lost both my grandfathers and my
great-grandmother, and I feel bereft of some of my most prized
treasures in this world.

Jyoti Medhi Koka was not just my grandfather but my lifelong
best friend as well. It all started when I was too young to
read and he would read me Amar Chitra Katha books with
magnificent stories from the Mahabharata, Ramayana, Jataka
Tales etc. We would go to book fairs often and get books to read
and he would explain me the stories along with the fantastic
lessons associated with them. It was a very enriching experience
for me.

When I came back from Saudi Arabia, I was getting old
enough to understand sports and it was with him that I watched
my first Wimbledon, Football World Cup and Euro Cup. I
still remember celebrating with him in our living room, Goran
Ivanisevic winning the unexpected Wimbledon, and immediately
falling to the ground in gratitude. I remember him watching in
his room in his old TV his favourite France thrashing Brazil
in the World Cup final and he would often tell me the about
the genius of Zinedine Zidane and Thierry Henry with great
excitement. Through the 2004 Euro cup, we both backed resilient
Portugal (although France was still his favourite) only to see
them losing out to Greece in a heartbreaking final. It was during
this tournament that I actually fell in love with the sport and
with players like Figo, a young Cristiano Ronaldo and also
a player named Maniche! He told me about his experiences
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of watching Manchester United while he was there and also
narrated the stories of the Munich air disaster and the Busby
Babes. A tradition of watching football matches together ensued
(often in the middle of the night, without the knowledge of my
parents!) followed by discussions the next morning regarding
tactics and transfers. To many it may be just a sport and perhaps
somewhat undeserving of so much detail in this memoir, but it
was a very important part of his life and now mine too and it's
something that always brought us closer and still watching this
sport strengthens my love and relationship with him. I have
played more cricket and football with him on our terrace than
anyone other friend of mine.

He always loved listening to Beethoven and Bach. As I
grew older I started to develop the taste too and would often
download and watch classical concerts with him. Another thing
he loved watching were news debates. He loved watching Arnab
Goswami's Newshour debates and Frankly Speaking interviews.
I too developed my taste for news and debates from him and
we would often have healthy discussions about latest political
issues. Even last year, he was the first person I called to discuss
Brexit! These varied interests I picked up from him are a big
part of my life and I believe they will help me stay connected to
him forever.

In addition to all these wonderful memories I am also grateful
to him for the many lessons I have learnt simply by observing
how he conducted himself and carried out his life. He would
always take great care of his health and had total control over
his eating habits. In spite of being such a stalwart himself, he
would always encourage everyone and never looked down on
anyone's achievements or spoke ill of anyone. Any person would
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get motivated after speaking with him and his dedication to his
work till his last days is an example for all of us to follow.
His love and enthusiasm towards research even in his old age
showed that one's work can be fun too, if it's in a field one really
enjoys! I am lucky to have witnessed from such close quarters
a true academician from one of the best generations of teachers
the state of Assam has seen. He was a person true to his core
values and principles and at the same time on many matters, he
was a liberal before it was mainstream! He always judged every
topic on its merit with unbiased, open but critical thinking. At
a time when the world political atmosphere is getting more and
more polarized, this is one lesson everyone can learn from him.

Also my experiences with him showed me the invaluable and
irreplaceable importance of grandparents in a child's upbringing.
They fulfill a unique and vital role which no other relationship
can replicate. Although today I feel bereft of a strong source of
positive energy and strength in my life, I remain grateful to God
and Koka that I was still able to share such a close relationship
with him for at least a third of my probable lifetime and for the
priceless lessons and memories I was able to garner during that
time.

ÌÌ
Manis is his grandson through his younger son and was his

frequent partner in watching football matches on TV.
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Koka
ËRobby Medhi

We lived halfway across the world from each other, but
even from that distance I could tell the love he had for his
grandchildren. Any time I had a significant successful event
occur in my life, I could expect a congratulatory email from
Koka filled with happiness.

Because of the distance, I was only able to see him a few times
during my life. The last one will forever be the most meaningful
to me. After nearly 7 years, my dad convinced me to make
another trip to India last November. Koka beamed with pride
whenever he saw me. While I was reading, he would sit next
to me and ask insightful questions about the book I had. He
declared he would get his own copy and read it.

The best part of the trip was attending a soccer match.
Guwahati had gained a professional club within the last few
years, and Koka had not attended a match. After some prodding
from Dad, he decided to accompany us to the match. We initially
intended to only stay for the first half. At halftime, Koka insisted
we stay to watch some of the second half. Even at 92, his love
for soccer never waned.

He was an incredible man who impacted many lives. He will
not be forgotten.

ÌÌ
Robby is his grandson through his eldest son.
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Koka
ËAbhishek Vikram Choudhury

Jyoti Medhi was my grandfather. I woke up on February 3rd,
2017 to the news of his death. His death was unfortunate to
me, not because of family bonds but rather the raw power and
knowledge his mind possessed. To me, he was in the same level
as greats such as Niels Bohr, Albert Einstein, and Isaac Newton.
He was a herald of light and knowledge. He studied statistics
when the rest of the world was focused on law. Statistics was
unique in that it is a study where the human tries to embrace
uncertainty and incomplete information. Because of the way he
would talk to me when I was a child I could tell, he knew full
well of the uncertainty principles and the complications humans
have with ``not knowing." That is why people enter statistics.
The real tragedy for me is that when a human dies, the soul and
mind is lost forever. We may have the physical writings and
recordings, but we cannot ever understand their teachings the
way they created them. This hurts me because my field of study
is new and attempts to stitch together the scattered knowledge
of humanity into one singular space. I can read his books, but
I never will hear the way his voice changes or resonates when
he reads his own words. His magic was that he understood
uncertainty and incomplete knowledge.

These are terms I came to understand only recently, albeit
not to the same degree. His death has saddened me but it also
makes me more determined to complete my research for my own
project, which includes his teachings but many others. Included
in this letter is an excerpt of my research. If it is possible, I
would like this letter to be placed on a mantle with his photo or

172



his tombstone, somewhere close to a physical spot dedicated to
him.

He is not dead, for his ideals and legacy are what will be
added to the final form of humanity.

The Mechanics of Human Existence and Form
Abhishek Choudhury

Dedicated to those who offered invaluable information for the welfare
of humanity but have been disconnected by mortality.

In the year 2017 the world has been afflicted with various
plagues, political stalemates, racism, technological propagation,
the inclination for people to meld with like-minded people and
shun those who do not resonate with them. This is a scary
time for many people those who have lived with privilege
(racial, gender, and/or social privilege) are becoming aware of
the transient nature. The basic human decency is always being
questioned with regard to something as big as acceptance of
refugees but also in a smaller scale, whether or not people
can handle an argument on the internet. It is because of this
highly tumultuous time that I have decided to create this book
on that explains how the human race found its way to this
crossroads. Given the fact that the concepts that will follow
have had various authors through space and time, the concepts
are leaning towards truth. For most of the book I may be
rehashing these concepts made by great minds but the purpose
of the book is to bridge the gap between them and time. To
show the connections of science and religion, of rationality and
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irrationality to aggregate previously separated fields of study.
To link human consciousness across time. Those of past eras,
because of mortality have not had the chance to tell us. The
human singularity will assuage all conflicts. But furthermore
because the succeeding concepts have lasted the entire time
period of conscious humanity, we may be able to say they will
appear in the future. The mechanics of human existence and
form can be understood with regard scarcity, time, uncertainty,
incomplete information, and the ego/individual.

ÌÌ
Abhishek Vikram Choudhury (``Vik") is his grandson through
his eldest daughter.
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Silpukhuri Koka
ËPooja Deka ("Poojama")

Koka or Silpukhuri koka as me and Reet fondly addressed
him; was one of the greatest soul we would have come across. I
am sure everyone would have mentioned his great achievements.
However, I always believed that one of the best way to remember
a loved one is through the light hearted moments spent with
them.

And so I would love to share some of the light hearted
moments with him. Despite being a much disciplined person; he
was also a funny person. I remember every time we went to his
house and ma would come with bags; he would say "tur Mae
kiman shopping kore" and laugh; he would add saying "kiman
kapur lage aru taik"! His witty one liners always would bring a
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smile on my face. One such incident was when he was advising
me you should be healthy and loss weight; and meanwhile Aita
signaled me from behind the curtain "pooja aa moi kiba eta
bonaiso"; and me being a foodie couldn't wait to go but due to
Koka's presence there I didn't know what to do; he obviously
seeing my plight said "jaa hobo jaa khage tur boiled kobi tu"!
(as aita would always make them for us) There have been many
such incidents; I wish I could recall all of them.

One other thing about koka is; koka would always encourage
me. If any news he would get about me, he would say "baah
bohut bhal koriso toi," even if it was solving a very small sum
he would always say, "Poojama, tur bohut matha ase dey." Koka
advised everyone who came to him and he was always concerned
about success of each and everyone around him or whom he
knew. I am sure koka advised everyone whose life he has
touched; and they will always be a lighting guide in their lives.

ÌÌ
Pooja Deka is his youngest granddaughter (well, he has two

awesome granddaughters, Gargee and Pooja).
XX

Koka: My Special Friend
ËSeemankar Pratim Deka (Reet)

Koka was more than just a grandfather to me. He was more of
a friend, philosopher & guide to me. My early memory of koka
was holding his hand and walking down the lane in front of our
house in Duliajan. The walk would always lead to the corner
park. There he would tell me different stories with morals. I
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remember him telling me that most of the objects around us are
living beings and that we should learn to respect them. That
was the basic of life that i learnt from him.

The other lesson i learnt from him was to break down a
difficult task into smaller tasks and then to deal with each of
them individually. He always advised that our goal should be
to give our best efforts in every task but not to expect success in
each step. This i try to follow every day.

He was a well known academician all over the world. But
what i found wonderful about him was his ability to teach the
subjects in the most simple and logical way. I still remember
the basic of mathematics that he taught me during my preschool
days at Tinytots. His knowledge of the subjects was vast and
also put up effort to improve his knowledge every day.

The last time I met him in Guwahati, he was in a good
shape. He discussed about my studies, my future plans, football,
digitisation and monetisation as well. It is difficult to imagine
that he is no longer with us to-day. But his blessings will always
be with us forever.

You were one of the most special person in my life and will
stay forever. Thanks for being a part of my life. Shall miss you,
dearest Koka.

ÌÌ
Seemankar Pratim Deka (Reet) is his youngest grandchild.
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His research publications: sampling

His first paper, with M.S. Bartlett, published in Biometrica, 1955
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