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rh¤âa¡TW nfh£gh£ošrh¤âa¡TW nfh£gh£ošrh¤âa¡TW nfh£gh£ošrh¤âa¡TW nfh£gh£oš mt® mË¤j mo¥gil¥ g§fË¥ò¡fhf mt® mË¤j mo¥gil¥ g§fË¥ò¡fhf mt® mË¤j mo¥gil¥ g§fË¥ò¡fhf mt® mË¤j mo¥gil¥ g§fË¥ò¡fhf ---- F¿¥ghf  F¿¥ghf  F¿¥ghf  F¿¥ghf 
bgU¤j ãwœîfË‹ xU§»izªj nfh£gh£L¡fhf bgU¤j ãwœîfË‹ xU§»izªj nfh£gh£L¡fhf bgU¤j ãwœîfË‹ xU§»izªj nfh£gh£L¡fhf bgU¤j ãwœîfË‹ xU§»izªj nfh£gh£L¡fhf (unified theory of large 
deviations) tH§f Koî brŒJŸsJtH§f Koî brŒJŸsJtH§f Koî brŒJŸsJtH§f Koî brŒJŸsJ. 
 
rh¤âa¡TW nfh£ghL (probability theory) v‹gJ thŒ¥ã‹ mo¥gilÆš 
Ã®zÆ¡f¥gL« NHšfis MŒtj‰fhd fÂjÉaš fUÉahF«. gâbd£lh« 
ü‰wh©oš n#¡f¥ bg®ndhÈ (Jacob Bernoulli) f©Lão¤j ngbu©fŸ Éâ (Law of 
large numbers), gyKiw óth-jiyah nghLtj‹ ruhrÇ Koî bgU«ghY« 
vâ®gh®¤j Koit x£ona ïU¡F« v‹W fh£L»wJ. v‹whY« vâ®ghuhjJ 
Ãfœ»wJ; ïJ v¥go v‹gJjh‹ nfŸÉ. bgU¤j ãwœîfË‹ (large deviations) 
nfh£ghL, mó®tkhd Ãfœîfis MŒ»wJ. ïªj¤ Jiw, ïa‰ãaš, cÆÇaš, 
bghUshjhu«, òŸËÆaš, fÂÅ m¿Éaš k‰W« bgh¿Æaš Jiw ngh‹w khWg£l 
gy JiwfËš â£lt£lkhd ga‹ghL cilajhf ïU¡»wJ.    
 
xU Ãiyik¡F¥ ãwF, ãwœî¡fhd thŒ¥ò ó{a« v‹W ngbu©fŸ Éâ 
F¿¥ãL»wJ. v‹whY«, ïªj thŒ¥ò v›tsî ÉiuÉš kiw»wJ v‹W bjÇªJ 
bfhŸtJ, eilKiw¥ ga‹ghLfS¡F Äf K¡»akhF«. vL¤J¡fh£lhf, xU 
fh¥Õ£L ÃWtd¤â‹ jtiz jtW« rh¤âa¤ij mDkâ¡f¥g£l msî¡F¡ ÑnH 
it¤âU¡f v›tsî _yjd ïU¥ò njit¥gL«? ï¤jifa fh¥Õ£L¥ ghœ 
ãu¢áidfS¡F (actuarial “ruin problems”) kÂ tisnfhL (bell curve) 
mo¥gilÆš cUt»¡F« ika mWâ¤ nj‰w¤â‹ (Central Limit Theorem) 
thÆyhd goÃiy¤ njhuha kâ¥ÕLfŸ (standard approximations) c©ikÆš jtwhd 
tÊfh£L»‹wd v‹W 1937š AuhšL »uhk® (Harald Cramér) f©Lão¤jh®. ã‹d® 
mt® rh®ãyh bjhlÇÈ kh¿fË‹ bjhl®tÇir¡fhd (sequence of independent 
random variables) bgU¤j ãwœÉ‹ JšÈakhd kâ¥Õ£ilí« mË¤jh®. 30 
M©LfS¡F¥ ãwF, ïj‹ cŸçlhd bghJ¡ bfhŸiffis tuj‹ (Varadhan) 
f©Lão¤jh®; kuòrh®ªj j‰rhuh¤ nj®thŒî¡F¥ òw«ghf (classical setting of 
independent trials) ïj‹ bgU¤j ga‹gh£iil brašgL¤â¡ fh£odh®.  
 
1966ïš, “bjhl®tiu rh¤âa¡TWfS« tifp£L¢ rk‹ghLfS«” ("Asymptotic 
probabilities and differential equations") v‹w tuyh‰W¢ áw¥ò Ä¡f MŒî¡ 
f£LiuÆY«, 1969ïš ô¡Ëo‹ TW fs¤nj‰w¤â‹ nghyuh‹  ãu¢áid¡F (polaron 
problem of Euclidean quantum field theory) Éa¤jF Ô®î f©lâY« tuj‹ xU 
bghJikahd bgU¤j ãwœîfŸ nfh£gh£L¡F cU¡bfhL¡f¤ bjhl§»dh®; ïJ 
FÉa åj¤ij (convergence rates) msth®¤jkhf K‹nd‰WtijÉl Äfî« 
K¡»akhdJ. ïJ xU mo¥gil¡ nfŸÉ¡F¥ gâš njL»wJ: xU ngbu©fŸ Éâ 
F¿¥ãL« xG§f‰w elto¡ifÆÈUªJ (ergodic behaviour) khWg£lhš xU 
mDkhd mik¥ã‹ (stochastic system) g©gh®¤j Ãiy v‹d? mšyJ xU 
mWâÆ£l mik¥ã‹ áW kh‰w¤jhš mJ Éisªjhš v‹dthf ïU¡F«? 
bjhl¡fÃiy rh¤âa¡TW msÉÈUªJ V‰w FH¥g öu¤ij Fiwªjg£rkh¡F« xU 
òâa rh¤âa¡TW khâÇÆ‹ mo¥gilÆš vâ®ghuhj brašghLfis És¡F« 



 

 

r¡âthŒªj khWghL rh®ªj bfhŸifÆšjh‹ ïj‹ gâš ml§»íŸsJ. kh®nfh› 
bra‰gh§»š (Markov processes) bgU¤j ãwœîfË‹ jutÇir g‰¿ k‹nuh o. 
lh‹Þf® (Monroe D. Donsker) cl‹ ïizªJ Muhí« gšntW bjhl® MŒî¡ 
f£LiufËš, ïªj¥ òâa mQFKiwÆ‹ K¡»a¤Jt¤ija« M‰wiyí« tuj‹ 
btË¥gL¤â ïU¡»wh®. “btŒd® rhnr{” ("Wiener sausage") v‹W miH¡f¥gL« 
ãuîÅ‹ ïa¡f¥ghijÆ‹ (Brownian motion path) FHhŒ m©ikÆ‹ bgU¤j neu 
bjhl®tiu g‰¿a kh®¡ fh¡»‹ (Mark Kac) mDkhd§fS¡F Ô®î f©lJ ïj‹ 
ga‹ghLfËš K¡»akhd x‹W.    
 
FH¥gkhd mDkhd mik¥ãÈUªJ vG« gšntW ïašò Ãfœ¢áfis És¡F« 
r¡â thŒªj k‰W« xU§»izªj Kiwia tujÅ‹ bgU¤j ãwœî¡ nfh£ghL 
mË¡»wJ. ïªj ïašò Ãfœ¢áfŸ, TWfs¡ nfh£ghL (quantum field theory), 
òŸËÆaš ïa‰ãaš (statistical physics), k¡fŸ bjhif ïa¡fÉaš (population 
dynamics), bghUŸ msitÆaš (econometrics), Ãâ ïaš (finance), ngh¡Ftu¤J¥ 
bgh¿Æaš (traffic engineering) ngh‹w gšntW JiwfS¡F« bghUªJ«. mó®t 
Ãfœîfis¢ braš cUth¡» MŒtj‰F fÂÅfis¥ ga‹gL¤Jtj‰fhd ekJ 
M‰wiy ïJ bgU¡»íŸsJ. flªj eh‰gJ M©LfËš ngbu©fË‹ ãwœî, 
mo¥gil k‰W« ga‹gh£L rh¤âa¡ T‰¿aÈ‹ K¡»a m«rkhf És§» tU»wJ.   
 
rh¤âa¡ T‰¿aÈ‹ gšntW ãw ãÇîfËY« tuj‹ K¡»a¥ g§fË¥ò 
mË¤âU¡»wh®. mDkhd tifp£L¢ rk‹ghLfS¡F¤ Ô®î fh©gJ ngh‹w 
ájwYWtij¡ (diffusion processes) fh£Ltj‰fhd kh®£o§nfš Kiwia (martingale 
method), nlÅaš lãŸí. Þ£%¡ (Daniel W. Stroock) cl‹ ïizªJ cUth¡»dh®. 
ïªj¥ òâa mQFKiw, òâa kh®nfh› ÃfœKiwia¡ f£Lkhd¥gL¤J« 
r¡âthŒªj Kiwahf cUbtL¤jJ. rh‹whf, k¡fŸbjhif¥ g©ãaÈš vG« 
v©Âwªj âirfËyhd gutš (infinite-dimensional diffusions). x‹nwhblh‹W 
bjhl®òila Vuhskhd JfŸfË‹ gUkdhd eilKiwia (macroscopic behaviour) 
És¡F« âut ïa¡fÉaš všiyfis (hydrodynamical limits) MŒtJ k‰bwhU 
K¡»a¡ fU¤jhF«.  khbõ§ Fnth (Maozheng Guo) k‰W« #h®{ á. gghÅnfhy› 
(George C. Papanicolaou) M»nahUl‹ ïizªJ, goÃiy khâÇfËš (gradient 
models) el¤âa MŒî Kjš âU¥òKid vdyh«. tuj‹ nkY« xUgo nkny 
br‹W, goÃiyašyhj khâÇfiis (non-gradient models) v›thW ifahŸtJ v‹W 
fh£odh®. ïJ nfh£gh£o‹ brašgu¥ig ÉÇîgL¤âaJ. xG§f‰w NHÈš 
xG§f‰w eilia (random walks) MŒtâš ïtuJ fU¤JfŸ t‹ikahd jh¡f« 
bfh©oUªjd. cy»‹ xU áy bghJ¡fUÉfËš x‹whd “gaÂ¡F« JfËÈUªJ 
NHiy¡ fhQjš” ("viewing the environment from the travelling particle") v‹w 
brašKiwnahL ïtuJ bga® ï¥nghJ milahs« fhz¥gL»wJ.      
 
tujÅ‹ gÂ, bgU¤j j¤Jth®¤j M‰wY«, fhy« flªj mHF« bfh©lJ. mtuJ 
fU¤JfŸ bgÇJ« jh¡f« V‰gL¤j¡Toait; ï‹D« beL§fhy¤J¡F ï¤JiwÆš 
nkY« gy MŒîfS¡F C¡fkË¡f¡Toait.  
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