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kª‡×q AvwRRyj nK m¨v‡ii ¯§„wZi D‡Ï‡k¨ wb‡ew`Z 

MwYZ I bRi“jmvwn‡Z¨i ÔKzUzw¤^ZvÕ1 
 

Gg. kvgmyi ingvb 

Rvnv½xibMi wek¦we`¨vjq 

 

evsjv fvlv‡K we‡k¦i `iev‡i DuPz Avm‡b ùvo Kiv‡bvi 

Amvgvb¨ Ae`vb †i‡L‡Qb iex› ª̀bv_ (1861-1941)| 

ÔMxZvÄwjÕ Kve¨MÖš’ cÖKv‡k †bv‡ej R‡qi (1913) 

L¨vwZ jvf K‡ib GB gnvb mvwnZ¨mvaK, evsjv fvlv I 

m½x‡Zi GB wKse`š—x cyi“l iex› ª̀bv_| iex› ª̀bv‡_i 

c‡iB Av‡m KvRx bRi“‡ji bvg| KvRx bRi“j 

Bmjvg (1899-1976; 11 ˆR¨ô 1306-12 fv ª̀ 

1383) Avgv‡`i RvZxq Kwe (1976)| † ª̀ªvn, †cÖg, 

mvg¨ I gvbeZvi Kwe| wein-†e`bvi Kwe| 

GB m‡½ hy³ Ki‡Z nq, ˆefegq m„wói Av‡jvq 

Av‡jvwKZ RvZxq Kwe KvRx bRi“j Bmjv‡gi 

mvwnZ¨Kg©| †cÖg, † ª̀vn I mv‡g¨i GB Kwei wbe©vwPZ 

wKQz m„wóKg© Gevi Ab~w`Z n‡jv cZz©wMR I ¯úvwbk 

-fvlvq| d‡j GLb †_‡K we‡k¦i D‡j L‡hvM¨ GB 

`yB fvlvq cvVKivI my‡hvM cv‡eb Kwei KvjRqx 

Mvb, KweZv wKsev M‡`¨i ¯̂v` Av¯̂v`‡bi| ... | [2L, 

c„. 20, 19] 

MwYZPP©v I bRi“jmvwn‡Z¨ †h KzUzw¤^Zvi Avfvm cwijw¶Z nq Avgiv GLv‡b 

Zvi DciB wKwÂr Av‡jvKcvZ Kie| 

 
†MvjK 

†MvjK (sphere) MwYZkv ¿̄ Z_v R¨vwgwZi Acwinvh© GK A½| gvby‡li bv‡g ’̄v‡bi 

bv‡g -i‡q‡Q †Mvj‡Ki mswk óZv| †KvjKvZvi Fort William College ( ’̄vwcZ: 9 

RyjvB 1800)-Gi cÖL¨vZ cwÊZ wQ‡jb †MvjKbv_ kg©v (g~j bvg †MvjKbv_ 

gy‡Lvcva¨vq| w`bvRcyi †Rjvq Rb¥| g„Zz¨ 1803 L„.|)| fvi‡Zi DËi c~e©vÂjxq 

Avmvg iv‡R¨i Ô†MvqvjcvovÕ †Rjvi ÔayewoÕ gnKzgvi GKwU _vbvi bvg Ô†MvjKMÄÕ| 

ÔauvavÕi wk‡iv‡`‡k Ae ’̄v‡b Ô‡MvjKÕ n‡q‡Q ˆewkó¨gwÊZ| ZvB Ô†MvjKauvavÕ evsjvq 

GK cÖvYeš— -evMaviv| im‡Mvj v‡K wgó imc~Y© †MvjK [3] ejv n‡q‡Q| bRi“‡ji 

†jLv‡Z Z_v K_vmvwn‡Z¨ †Mvj‡Ki e¨Äbvgq Dcw ’̄wZ Avgv‡`i PgrK…Z K‡iÑ 

f~‡jvK ỳ¨‡jvK †MvjK †fw`qv 

... ... ... 

Pjw”P‡ÎI †Mvj‡Ki cÖ‡ek! †KvjKvZvi GKmg‡qi 

RbwcÖq evsjv Pjw”PÎ ÔmyeY©‡MvjKÕ| hk¯̂x Jcb¨vwmK 

ew¼gP› ª̀ P‡Ævcva¨v‡qi (1838-94) GKwU Dcb¨vm 

Aej¤̂‡b wPÎvwqZ| G‡Z MxZ nq Kwe KvRxi 

myiaŸwbgq MRjMvb 

 

evwMPvq             eyjeywj ZzB dyjkvLv‡Z 

w`m&‡b AvwR †`vj&| 

Av‡Rv ZvÕi       dyjKwj‡`i Nyg Uz‡Uwb 

-Z› ª̀v‡Z we‡j vj\ 

...  ...   ... 

ZvjMvQ 

MÖvg-evsjvi c‡_-cÖvš—‡i ’̄vb wb‡`©kK wn‡m‡e e„¶ivwRi 

RM‡Z †mvRv `Êvqgvb DuPz ZvjMvQ‡K gbtc~Z K‡i‡Qb 

iex› ª̀bv_| G †hb cÖK…wZ‡Z mij‡iLvi GK wkí web¨vm 

[11, c„. 34]| Kwei fvlvq (2 KvwZ©K 1328-G †jLv)Ñ 

ZvjMvQ       GK cv‡q ùvwo‡q 

me MvQ Qvwo‡q 

DuwK gv‡i AvKv‡k| 

...  ...   ... 
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bIMuvi AvÎvB Dc‡Rjvi cÖZ¨š— ÔcwZmiÕ MÖv‡g Kwei ¯§„wZab¨ KvQvwi evwoi 

cÖavb Avw½bvq Kv‡ji mv¶x ¯^iƒc AvRI ùvwo‡q Av‡Q RxY©kxY© GK ZvjMvQ (Qwe 

[2K. c„. 20])| iex› ª̀bv_ cwZm‡i cÖ_g Av‡mb 1891 mv‡j Ges †klev‡ii Rb¨ 

1937 mv‡j| 

ZvjMv‡Qi cÖwZ bRi“‡ji ggZ¡‡evaI Kg wQj bv| GLbI Kg-†ewk „̀ó nq 

MÖvgM‡Ä Lvov‡iLvi cÖZxK ZvjMvQ †ewóZ `„wób›`b cyKy‡ii Pvicvo| bRi“j 

Zvi gb gvZvb ÔwjPz-†PviÕ KweZvq wj‡L‡QbÑ 

evey‡`i Zvj-cyKy‡i 

...  ...   ... 

cÖRvcwZ 

cÖRvcwZ wewPÎeY©-c¶ my`„k¨ cZ½ we‡kl| 

cÖwZmvg¨ ([12,c„. 10] symmetry)-Gi GK 

PgKcÖ` „̀óvš—iƒ‡c cÖRvcwZ‡K Avgiv 

Dc ’̄vcb Ki‡Z cvwi| cÖRvcwZ K‡qK 

cÖRvwZi [4, c„. 155, 156] n‡q _v‡K| 

GKwU ˆ`wb‡K cÖKvwkZ wZbwU cÖwZ‡e`‡bi 

[1, c„. 20] cÖwZ Z_¨vbymÜvbx cvV‡Ki `„wó AvKl©Y KiwQ| 

cÖRvcwZi iwOb `yB cvLv Abb¨ „̀wó‡Z Ae‡jvKb K‡i cÖK…wZ †cÖwgK Kwe 

bRi“j wj‡L‡Qb †KŠZ‚njf‡iÑ 

cÖRvcwZ! cÖRvcwZ! †Kv_vq †c‡j fvB! 

Ggb iwOb cvLv! 

UzKUz‡K jvj bxj wSwjwgwj AvuKveuvKv 

†Kv_vq †c‡j Ggb iwOb cvLv! 

cig 

|– a | GB ciggvb –a hLb a  0. 

x2 + y2 = a2
 –2ab + b2

 e„‡Ëi e¨vmva© |a – b|. ciggv‡b 

web¨¯—| 

†h‡Kvb msL¨vi ciggvb AFYvZ¥K msL¨v ( 0)| 

mgªvÁx b~iRvnvb
2
 wQ‡jb cigmy›`ix| GLv‡b  iƒceZx GB gwnjvi cÖm½ Avgv‡`i 

¯§iY Kwi‡q †`q bRi“‡ji AmvaviY iPbvÑ  

b~iRvnvb! b~iRvnvb! 

   wmÜzb`x‡Z †f‡m 

G‡j †gNjvgZxi †`‡k 

    BivYx ¸wj¯—vb\ 

Aa© : msL¨vq 

1

2
 

wÎfy‡Ri †¶Îdj  = 

1

2
  f~wg  D”PZv| AviI,  

 = [s(s – a) (s – b) (s – c)
2
1

] , s = wÎfy‡Ri Aa©cwimxgv, a, b, c 

wZb evû| 

GB g~j` msL¨v 

1

2
 Z_v K_vq Aa© A‡a©K Ava ev Avav fvlv mvwnZ¨ ms¯‹…wZi jvjb 

I weKv‡k Avmb K‡i wb‡q‡Q| bZzb fw½‡Z cÖ‡ekvwaKvi †c‡q‡Q nvd-wUwKU, 

nvd-†W, nvde¨vK, nvdkvU©, nvdc¨v›U, nvd-†gvRv, nvd- -†c U, nvd cvk! 

Avgiv mv¶vr cvB [7, 9]: 

Aa©wkw¶Z, Aa©g„Z, Aa©eq¯‹, Aa©cÎ, Aa©vnvi, Aa©P› ª̀, Aa©vw½bx, Aa©w`b, 

Aa©kZ, Aa©va©|  

Avagiv, AvacvMjv, Ava‡cUv, Ava-cqmv, Avaeqmx, Avaey‡ov, AvawmÜ, 

AvavAvwa, Avaveqmx, Avav-miKvix, AvavPvgP, AvavKvc, AvavM�vm, AvavivZ, 

Avav‡fRv BZ¨vw`| 

Aa© gvby‡li bv‡gi mv‡_I hy³| evOvwj wkí mgv‡jvPK A‡a©› ỳ (the half-risen 

moon) Kzgvi M‡½vcva¨vq| 1974-Gi 9 †deª“qvwi kªx M‡½vcva¨vq †jvKvš—wiZ 

nb [7. c„. 70]|  
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wewkó evOvwj Pjw”PÎ cwiPvjK A‡a©›`y †mb| 1998-Gi 5 †deª“qvwi kªx †mb 

g„Zz¨eiY K‡ib| 

†Kvb †Kvb gbxlxi RxebKv‡jiI wnmve-wbKvk half-Gi jvj‡b wm³| GKwU 

`„óvš— †_‡K Zvi Avfvm †g‡j [13, c„. 26]: 

Newton’s place was in Cambridge for the first half of his adult life, his 

place was in London for the second half of his adult life, when he had 

performed his scientific mission to mankind, and had become a figure 

of national and international renown. 

cvDi“wU bv _vKvi †P‡q A‡a©K cvDi“wUB †kªq (Half a loaf is better than 

no bread)| ÔA‡a©KÕ Rwo‡q evMavivi A½‡b G Awfbe GK ms‡hvRb|  

1

2
 Gi „̀wóMÖvn¨ f~wgKvq GKwU D”PZi MvwYwZK m¤úK© : 

2
1

2
1







 .  

Avm‡Q Aa©¯̂”Q ey‡jU †Uªb [2N, c„. 20, 19] 

wkbKvb‡mb bv‡g cwiwPZ Rvcv‡bi 

ª̀“ZMvgx ey‡jU †Uª‡bi bZzb ms¯‹i‡Y A‡bK 

cwieZ©b Avm‡Q| Gi wfZ‡ii jvDÄ n‡e 

Gqvi‡cv‡U©i I‡qwUs jvD‡Äi g‡Zv| 

Av‡iKwU ˆewkó¨ Gi ewM¸‡jv n‡e Aa©¯̂”Q| 

hy³ivR¨ hLb cyi‡bv †Ugmwj¼, B÷‡Kv÷ 

Avi mvD_ B÷v‡Y©i ewM¸‡jv DwV‡q †bqvi 

cwiKíbv Ki‡Q ZLb 2018 mv‡ji g‡a¨ Ggb Aa©¯̂”Q †Uªb evbv‡bvi cwiKíbv 

Ki‡Q Rvcvb| GB Kv‡Ri Rb¨ K¨vRy‡qv †mwRgv bvgK GK bKkvwe`‡K `vwqZ¡ †`qv 

n‡q‡Q| †Uªb †`L‡Z ÔbgbxqÕ I ÔgvwUi m‡½ wgkv‡bvÕ g‡b n‡e| Rvcv‡b ey‡jU Pvjy 

n‡qwQj 1964 mv‡ji †UvwKI Awjw¤ú‡Ki mgq| ... †Uªb¸‡jvi MwZ‡eM NÈvq 320 

wK.wg. (2k gvBj)|  

fvlv, mvwn‡Z¨ Aa©, A‡a©‡Ki i‡q‡Q wbM~p 

†hvMm~Î| ÔA‡a©KÕ-Gi Dci Acwimxg ¸i“Z¡ 

Abyaveb K‡iB  

Kwe bRi“‡ji Agi evYxÑ 

we‡k¦ hv-wKQz gnvb m„wó wPiKj¨vYKi 

A‡a©K Zvi Kwiqv‡Q bvix, A‡a©K Zvi bi| 

KY© 









30
02

GKwU KY© (diagonal) g¨vwUª·| 

g¨vwUª·wUi KY©c`mg~n 2, 3 Gi wecixZ (inverse) c` (¸‡Yi Aax‡b) MÖn‡Y GwU 

n‡q hvq wecixZ g¨vwUª· hv KY© g¨vwUª·I| 

cuvPwU (P¶z, KY©, bvwmKv, wRnŸv, Z¡K) Áv‡bw› ª̀‡qi Ab¨Zg KY©| 

gvbe †cÖwgK bRi“‡ji wb‡e`bÑ 

... A‡a©K Zvi Kwiqv‡Q bvix...
... K‡Y© ỳjve ... Puv‡`i ỳj \
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†gvi wcÖqv n‡e, Gm ivYx, 

w`e †Luvcvq Zvivi dzj| 

K‡Y© ỳjve Z…Zxqv wZw_i 

ˆPZx Puv‡`i ỳj\ 

kZ el© 

Avgiv BwZnvmL¨vZ/¸Yx e¨w³i R‡b¥i kZ el© c~wZ©, g„Zz¨i kZ el© c~wZ© Ges 

-RxebcÖev‡n D‡j L‡hvM¨ †Kvb KxwZ©i kZ el© c~wZ© D`hvcb K‡i _vwK|  

cÖvq kZ el© Av‡M 1915-†Z ¯̂bvgL¨vZ cÖ‡dmi m‡Z¨b emy [10, c„. 30; 14, c„. 

64] †KvjKvZv †cÖwm‡WwÝ K‡jR †_‡K MwY‡Z 

Gg.Gmwm. wWwMÖ AR©b K‡ib|  

Avgv‡`i RvZxi wcZv e½eÜz †kL gywRe| Zvi 

eY©vX¨ I msMÖvgx RxebPwiZ †_‡KB ejv hvKÑ 

Rb¥ 17.3.1920| AsKmg~‡ni mgwó 23|  

cÖwZôvjvf: RvZxq I ¯̂vaxbZv w`em 

26.3.1971| AsKmg~‡ni mgwó 29| 

mcwiev‡i, ỳB Kb¨v (we‡`‡k Ae ’̄vb Kivq) 

Qvov, gg©š‘` kvnv`ZeiY 15.8.1975| AsKmg~‡ni mgwó 36| 

†kL gywRe hZevi Kvivi“× wQ‡jb mgwóMZfv‡e †m mgqKvj †gvUvgywU 12 eQi 

[13, c„. 52]| 

-cÖm½Z D‡j L¨, 1967 mv‡j XvKv †Kw› ª̀q 

KvivMv‡i †kL gywRe eÜzevÜe I 

AvZ¥xq¯̂R‡bi Aby‡iv‡a wjL‡Z _v‡Kb| Zvi 

mij ¯̂xKv‡ivw³, wjL‡Z †h cvwi bv| Avi 

Ggb Kx K‡iwQ hv wjLv hvq| Avgvi Rxe‡bi 

NUbv¸wj †R‡b Rbmvavi‡Yi wK †Kvb Kv‡R 

jvM‡e? wKQzB †Zv Ki‡Z cvijvg bv| ïay 

GUzKz ej‡Z cvwi bxwZ I Av`‡k©i Rb¨ 

mvgvb¨ GKUz Z¨vM ¯̂xKvi Ki‡Z †Póv K‡iwQ| GUvB cieZx©‡Z ÔAmgvß 

AvZ¥RxebxÕ wn‡m‡e cÖKvk cvq [2A, wfbœ †Pv‡L c„. 6]| 

GLb 23, 29, 36, 12-Gi †hvMdj 100|  

Gfv‡e gnvb‡bZv Zvi Rb¥jv‡f, ˆewi cwi‡e‡ki mv‡_ AbeiZ msMÖvg Kiv Rxe‡b 

¯̂vaxb mve©‡fŠg iv‡óªi ¯̂cœ`ªóv, iƒcKvi I cÖwZôvZv n‡q Ges weivgnxb 

c_cwiμgvq evi K‡qK KviveiY, I gg©š‘` kvnv`Zei‡Y †hb ARv‡š—B †MŠiegq 

100-Gi Avmb K‡i‡Qb Aj¼„Z| wcÖq †bZvi cÖwZ Avgv‡`i kª×vÄwj I 

Awfb›`b| 

avivcv‡Zi Av‡jv‡K 100-Gi gh©v`vc~Y© Ae ’̄vb : 100 cqmv 1 UvKv| 100 eQi 

1 kZvwã| 100 †mw›UwgUvi 1 wgUvi, 100 †mw›UMÖvg 1 MÖvg, 100 †mw›UwjUvi 1 

wjUvi| 1 †_‡K 100 ch©š— msL¨v GK‡Î web¨¯— n‡j Zv-B kZwKqv bv‡g 

AwfwnZ| fvlvi wkwíK „̀wófw½‡Z Avgiv e‡j _vwK kZevi, kZ‡Póv, kZmnmª, 

kZ‡KvwU, kZvqyt| 

iex› ª̀bv_ I bRi“j kZ e‡l©i fvebvi Mfx‡i cÖ‡e‡k 1400 mvj kxl©K c„_K 

c„_K mviMf© KweZv †j‡Lb (cÖ_g K‡qKwU jvBb Zz‡j aiv n‡jv)|  

(iex› ª̀bv_)  1400 mvj 

AvwR n‡Z kZel© c‡i 

†K Zzwg cwoQ ewm Avgvi KweZvLvwb 

†KŠZ‚nj f‡i| 

AvwR n‡Z kZel© c‡i| 

(bRi“j)  1400 mvj 

[Kwe-mgªvU iex› ª̀bv‡_i ÔAvwR n‡Z kZel© c‡iÕ cwoqv] 

AvwR n'‡Z kZ el© Av‡M 

†K Kwe, ¯§iY Zzwg K‡iwQ‡j Avgv‡`‡i kZ Abyiv‡M, 

AvwR n'‡Z kZ el© Av‡M| 

RMr 

†f±i RM‡Zi (vector space), wigvb RM‡Zi (Riemannian [10, c„. 16, 17] 

space) msÁv wjLyb| 
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Aš—iK R¨vwgwZ‡Z AvL¨vwqZ Serret-Frenet †f±i m~Îvewj (1852)  

t = n, n = –t + b, b = –n 

RMZ‡iLvq (space curve) Amvgvb¨ f~wgKv iv‡L, Ges RMZ‡iLvi Zv †gŠj wfwË 

[11, c„. 36]| 

bRi“‡ji ewjô K‡É D”PviY 

_vKe bv †Kv e× N‡i, †`Le Gevi RMZUv‡K (universe)| 

... ... ... 

aviv 

aviv : Bs‡iwR‡Z e‡j _vwK series| Series [8] 

GKePb, eûePb DfqB|  

wb‡gœv³ avivi Amxg ch©š— mgwó wbY©q Ki“b (Sum to 

infinity the following series):  

1/1.2 + 1/2.3 + 1/3.4 + ... 

cos cos + cos
2cos2 + cos

3cos3 + ... (  n) 

aviv e„wócvZ A‡_©I -cÖPwjZ| bRi“‡ji Av‡eMvc yZ KÉ: 

Si Si S‡i kvIb aviv 

fe‡b Gj †gvi †K c_nviv\ 

aiYx/awiÎx 
Pj& Pj& Pj& 

EaŸ© MM‡b ev‡R gv`j 

wbgœ DZ‡j aiYx Zj| 

evsjv mvwn‡Z¨ †h eû wewfbœ bv‡g c„w_ex‡K AvL¨vwqZ Kiv n‡q‡Q aiYx/awiÎx 

G‡`i Ab¨Zg| Gi e¨vL¨v- -we‡k lY c„w_exi AvIZvq wea„Z| 

c„w_ex 

c„w_ex †Mvj bq †MvjKI bq [6, c„. 14]|  

c„w_ex (the earth) GKwU Dc‡MvjK 

(spheroid)| Dc‡MvjK ỳB iK‡gi: oblate Dc‡MvjK I prolate Dc‡MvjK| 

c„w_ex oblate-Gi Aš—f©y³ [6, c„. 15]| 

Gi mgxKiY b2
(x2 + z2) + a2y2 = a2b2

 [6, c„. 14, 15]| 

`yB †gi“‡Z wKwÂr Pvcv, c„w_ex Ggb †MvjK (globe) we‡ePbvq wb‡j Zv GKwU  

¯—¤¢‡Ki (cylinder) Abyiƒc cÖwZmg| AvaywbK weÁv‡bi AwfhvÎvq c„w_ex cÖm½ 

Z_¨: The earth is symmetrically arranged in three major concentric 

spheres called the core, the mantle, and the crust [12, c„. 13]| 

KvRx bRi“j Zvi KvjRqx Ôwe‡`ªvnxÕ (†KvjKvZvi mvßvwnK ÔweRjxÕ cwÎKvi 

22 †cŠl 1328 msL¨vq cÖKvwkZ) KweZvq †hb AKz‡Zvfq ˆmwb‡Ki b¨vq 

c„w_ex‡K †eu‡a‡Qb Av‡óc„‡ô| wewPÎ aŸwb e¨Äbvq KweZvi †hme Pi‡Y c„w_ex 

wewfbœ Awfavq evOgq n‡q D‡V‡Q GLv‡b Zvi wKQz D×„Z n‡jv- 

e‡jv   gnvwe‡k¦i gnvKvk dvwo 

... ... ... 

DwVqvwQ   wPiwe¯§q Avwg wek¦-weavZ…i! 

... ... ... 

Avwg   gnvfq, Avwg Awfkvc c„_¡xi 

... ... ... 

Avwg   gnvgvix, Avwg fxwZ G awiÎxi; 

... ... ... 

we‡k¦i   Avwg wPi- ỳR©q! 

... ... ... 

Avwg   Zvw_qv Zvw_qv gw_qv wdwi G ¯̂M©-cvZvj-gZ¨©! 

... ... ... 

a~g‡KZz 

†mŠiRM‡Zi Aš—e©Zx© SuvUvi b¨vq †R¨vwZg©q c`v_©we‡kl| a~g n‡q‡Q †KZz hvi 

(wPý), eû| AvKvkgÛ‡j KLbI KLbI †h †R¨vwZg©q c`v_© mye„nr jv½y‡ji b¨vq 

Ask we¯—vi K‡i Dw`Z nq Zv‡KB a~g‡KZz (comet) e‡j| 
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a~g‡KZz ej‡Z n¨vwji a~g‡KZzi cÖm½ G‡m hvq| Edmund Halley Bs‡iR 

†R¨vwZwe©` 1656 Ñ 1742| A·‡dv‡W© Savilian Professor wQ‡jb| 

†R¨vwZwe©Áv‡b K…wZZ¡c~Y© Ae`v‡bi Rb¨ n¨vwj Astronomer Royal-Gi Avmb 

Aj¼„Z K‡ib| Zvi g‡Z 1682-Gi a~g‡KZzi MwZc_ cive„Ë bq, eis Zv 

`xN©vqZ Dce„Ë| n¨vwji bv‡gB GK a~g‡KZyi (1758-59) bvgKiY nq n¨vwji 
a~g‡KZz| 1910, 1986 L„. GB a~g‡KZz `„ó n‡qwQj| n¨vwji a~g‡KZz cybivq 

2062 L„. `„ó n‡e|  

-cÖm½Zt D‡j L¨, 12 AvM÷ 1922 bRi“‡ji m¤úv`bvq cÖKvwkZ nq 

Aa©mvßvwnK Ôa~g‡KZzÕ| -GK A‡_© G cwÎKv n‡q D‡VwQj mk¯¿ wec ex‡`i 

gyLcÎ| GB KvM‡R e„wUk we‡ivax †jLv cÖKv‡ki ARynv‡Z miKvi †mwU eÜ K‡i 

†`q Ges bRi“j‡K Kvivi“× n‡Z nq| 

cwÎKvwU cÖKvwkZ n‡Zv ÔKvRx bRi“j Bmjvg Kj¨vYx‡qly| Avq P‡j Avq‡i 

a~g‡KZz| Avuav‡i euva AwMœ‡mZz| `yw`©‡bi G `yM©wk‡i Dwo‡q †` †Zvi weRq †KZb|Õ 

iex› ª̀bv‡_i G Avkxe©vYx  kx‡l© aviY K‡i| 

bRi“j hLb Avjxcyi †m›Uªvj †R‡j ew›` ZLb iex› ª̀bv_ Zvi emš— MxwZbvU¨ 

Zv‡K DrmM© K‡ib (22 Rvbyqvwi 1923)| 

............. 

iex› ª̀bv_ e‡jb, Ô..... hy‡Mi gb‡K hv cÖwZdwjZ K‡i, Zv ïay Kve¨ bq, 

gnvKve¨|Õ 

 
we‡kl cÖwZ‡e`b 

Avm‡Q hgR a~g‡KZz [2M, c„. 20, 19] 

AvR I AvMvgx c„w_exi Lye Kv‡Q 

G‡m Avj‡Zv K‡i cik eywj‡q hv‡e 

GK †Rvov a~g‡KZz| hgR cvbœv iOv 

a~g‡KZz `ywU mey‡Ri QUv Qwo‡q hv‡e 

c„w_exi Mvq| Z‡e bxj c„w_ex †_‡K 

wbivc` `~i‡Z¡B _vK‡e e‡j wbwðZ 

K‡i‡Qb gnvKvk weÁvbxiv| AvR cÖ_g a~g‡KZzwU †`Lv hv‡e Avi wVK 26 NÈv ci 

Avm‡e c‡iiwU| 

bvmvi †R¨vwZwe©Ávbxiv ej‡Qb, GB hgR a~g‡KZzi GKwU n‡Z hv‡”Q ¯§iY‡hvM¨ 

mg‡qi g‡a¨ me‡P‡q KvQvKvwQ Avmv a~g‡KZz‡`i GKwU| A‡c¶vK…Z c‡iiwU †Zv 

†gv‡U 2.2 wgwjqb gvBj `~i †_‡K D‡o hv‡e| 252/wc bv‡gi GwU n‡Z hv‡”Q 

`~i‡Z¡i we‡ePbvq c„w_ex †_‡K Z…Zxq m‡e©v”P Kv‡Qi a~g‡KZz| `ywU a~g‡KZzi g‡a¨ 

AvR †hwU Avm‡e †mwUi bvg †`qv n‡q‡Q 252/wjwbqvi| 2000 mv‡ji 7 GwcÖj 

g¨vmvPz‡mUm Bbw÷wUDU Ae †UK‡bvjwRi wj¼b wbqvi Av_© G¨v‡÷i‡qW wimvW© 

(wjwbqvi) 750 dzU `xN© GB Ae‡R±wU Avwe®‹vi K‡ib| Zv‡`i g‡Z, c„w_ex †_‡K 

3.3 wgwjqb gvBj ~̀i †_‡K Ny‡i hv‡e GB a~g‡KZzwU| Avi wØZxq a~g‡KZzwU 

Avwe®‹„Z nq gvÎ gvm ỳ‡qK Av‡M| nvIqvB wek¦we`¨vj‡qi c¨vb÷vim †Uwj‡¯‹vc 

†_‡K G eQ‡ii 22 Rvbyqvwi GwUi Ici †PvL c‡o gnvKvk weÁvbx‡`i| 

cÖv_wgKfv‡e GwU‡K Dév e‡jB g‡b Kiv nw”Qj| wKš‘ c‡i †gwij¨vÛ I jI‡q‡ji 

weÁvbxiv wWmKfvwi P¨v‡b‡ji †Uwj‡¯‹vc †_‡K †`L‡Z cvb, Gi AveQv GKwU 

†j‡Ri w`KI i‡q‡Q| GB a~g‡KZzwU c„w_exi 2.2 wgwjqb gvBj ~̀i †_‡K †f‡m 

hv‡e| Rvbv BwZnv‡mi g‡a¨ me‡P‡q Kv‡Q Av‡m a~g‡KZz wW/1770 Gj 1 

(j¨v‡·j) 1770 mv‡j Avi Ab¨wU wm/1983 GBP 1 G‡mwQj 1983 mv‡j| 

a~g‡KZz 252wc c„w_ex‡K AwZμg K‡i hv‡e c¨vwmwdK †WjvBU UvBg (wcwWwU) 

wn‡m‡e 21 gvP© †mvgevi mKvj 5Uv 14 wgwb‡U| evsjv‡`k mgq mÜ¨v 6Uv 14 

wgwbU| Avi 22 gvP© a~g‡KZzwU Avm‡e wcwWwU mKvj 7Uv 30 wgwb‡U| XvKvi mgq 

IB w`b ivZ 9Uv 30 wgwbU| m~Î: I‡qemvBU| 

e Ü bx 

D`vniYmn wZb ai‡bi -eÜbxi D‡j L Kiv hvKÑ 

cÖ_g eÜbx 

(1, 2): 1, 2 Gi M.mv.¸.| we›`yi ’̄vbv¼| Db¥y³ e¨ewa 1 < x < 2. RwUj msL¨v  

1 + 2i. †f±i i + 2j. 1  2 g¨vwUª·| 

wØZxq eÜbx 
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{x | x + 1 = 0; x  N}   Lvwj †mU| 

  

 i
jk   wμ‡÷v‡d‡ji

3 
wØZxq †kªwYi cÖZxK|  

Z…Zxq eÜbx 

[x, y] = x–1 y–1 xy  wewbgqx (commutator)| 

[– 3, 6] Ave× e¨ewa –3  x  6. †f±i –3i + 6j. 1  2 g¨vwUª·|  

wμ‡÷v‡d‡ji
3
 cÖ_g †kªwYi cÖZxK [k, ij].  

                  












5
4,

5
3

5
4,

5
3

 GKK †f±i| 

AviI, 







3
2,

3
2,

3
1

GKK †f±i| 

(abc)  [abc] = a  b.c = a.b  c = etc. 

bRi“‡ji `„p †PZbvi ewncÖ©Kvk: 

†Zvgvi e× N‡ii eÜbx‡Z KiQ wek¦ MÖvm, 

Avi Îvm †`wL‡qB Ki‡e fve‡Qv wewai kw³ n«vm| 

we› ỳ, Amxg 

we › ỳ 

Amgvš—ivj ỳB mij‡iLv GKwU we› ỳ‡Z Ges mgvš—ivj ỳB mij‡iLv Amx‡g 

wgwjZ nq| 

A cone is an infinite solid figure generated by a straight line passing 

through a fixed point (we›`y) and intersecting some curve in sapce. 

....... 

†`wL‡Z wM‡qwQ wmÜz| 

                              †`Lv nq bvB P¶z †gwjqv 

...... 

GKwU wkwkiwe›`y|  

                          [13, c„. 29]| 

GK we› ỳ bq‡bi Rj 

Kv‡ji K‡cvjZ‡j ïå mgy¾¡j 

G ZvRgnj|  

                          [12, c„. 9]| 

 

Avwg G e¨vcv‡i we› ỳwemM©I Rvwb bv| 

A mx g 

A plane can be considered as a sphere of infinite (Amxg) radius. 

mxgvi gv‡S, Amxg, Zzwg 

evRvI Avcb myi| 

Avgvi g‡a¨ †Zvgvi cÖKvk 

ZvB GZ gayi| 

we‡`ªvnx Kwei Aš— ©̀„wó: 

(gv‡qi) Amxg iƒc wmÜz‡Z †i we› ỳmg †eovq Ny‡i| 

†KvwU P› ª̀ m~h©¨ Zviv Abš— GB wek¦ Ry‡o| 



MwYZ I bRi“jmvwn‡Z¨i ÔKzUzw¤̂ZvÕ 25 26 ingvb 

wkKj| Chain 

The Reader who possesses a fairly working knowledge of Statics and 

Dynamics will find it convenient to deal with ‘Chain’ (wkKj).  

bRi“‡ji `„ßK‡É D”PviY : 

GB-wkKj civ Qj †gv‡`i 

GB-wkKj civ Qj| 

k~b¨ 

MwYZkv‡ ¿̄ k~‡b¨i f~wgKv Acwimxg| ejv n‡q _v‡K zero is a fascinating 

subject of study. 0 k~‡b¨i cÖZxK| k~b¨ gv‡b ÔwKQz bvÕ, ÔLvwjÕ| 0 c~Y©msL¨v, Ges 

ZvB g~j` msL¨v, bv abvZ¥K bv FYvZ¥K| 

`ªóe¨: [13, c„. 23, 24]| 

ivRbxwZ‡Z AvRKvj GKwU K_v D”PvwiZ n‡”Q ÔwR‡iv Ujv‡iÝÕ| 

28 †m‡Þ¤^i (2014) ˆ`wbK RbK‡Éi cÖ_g c„ôvi †nWjvBb : R½x-wR‡iv 
Ujv‡iÝ| 

13 A‡±vei (2014) ˆ`wbK RbK‡Éi cÖ_g c„ôvi Lei : Gevi gš¿xk~b¨ n‡jv 
Uv½vBj| 

27 A‡±vei (2014) ˆ`wbK B‡Ëdv‡Ki 20 c„ôvi Lei : Bwjk k~b¨ 
e‡½vcmvMi| 

10 b‡f¤^i (2014) ˆ`wbK RbK‡Éi cÖ_g c„ôvi †nWjvBb : cvwb k~b¨ n‡e 
†`k| 

†gvevBj †dvb b¤̂i 0 †_‡K ïi“| K_vmvwn‡Z¨ k~‡b¨i Avbv‡Mvbv e¨vcK| †hgb 

k~b¨`„wó (D`vm PvDwb), Rbk~b¨, iex› ª̀bv‡_i ÔwPË †h_v fqk~b¨, D”P †h_v 

wki,...Õ| 

†gv‡Ui Dci, k~b¨ [5] wb‡q g~j¨evb wKQz K_v Avgiv Rvb‡Z cvwi| 

bRi“j ÔLvwjÕ A‡_© k~b¨‡K Avmb w`‡q‡Qb| K‡j‡R cÖfvl‡Ki GKwU c` k~b¨ 

i‡q‡Q| Avgv‡`i gy» K‡i bRi“‡ji ü`q¯úkx© MvbÑ 

k~b¨ G ey‡K cvwL †gvi 

Avq wd‡i Avq, wd‡i Avq| 

 

wU Kv 
            
1.  KzUzw¤^Zv                       

Mi‡Ri AvZ¥xqZv 

Kwnj wf¶vi Szwj UvKvi _wj‡i, 

Avgiv KzUz¤^ † ùv‡n fy‡j †Mwj wK †i? 

_wj e‡j, KzUzw¤^Zv ZzwgI fywj‡Z 

Avgvi hv Av‡Q †M‡j †Zvgvi Szwj‡Z| 

iex› ª̀-iPbvejx, lô LÊ, wek¦fviZx, 5 ØviKvbv_ VvKzi †jb| KwjKvZv| 

(1969), c„. 18| 

2.  b~iRvnvb 

  b~iRvnvb [fyeb‡jvK] (1577-1646)| BivYx es‡kv™¢~Z gwnjv| c~e© bvg 

†g‡niDwbœmv| †gvMjmgªvU Rvnv½x‡ii (1569-1627; ivRZ¡Kvj 1607-

27) gwnlx (weevnel© 1611 L„.)| †g‡niDwbœmv IB eQi Ôb~ignjÕ (cÖvmv‡`i 

Av‡jvK) Ges 1616 L„. Ôb~iRvnvbÕ Dcvwa‡Z f~wlZ nb| b~iRvnvb Dcvwai 

400 eQi c~wZ© GB 2016| 

b~iRvnvb jv‡nv‡i g„Zz¨eiY K‡ib| wZwb KweZv †jLvq wQ‡jb wm×n¯—| Zvi 

Ke‡ii Mv‡q cviwm‡Z iwPZ `ywU jvBb †`Lv hvq| m‡Z¨› ª̀bv_ `‡Ëi evsjv 

Abyev`:  

Mwie †Mv‡i `xc †R¡‡jv bv 

dzj w`Ibv †KD fy‡j 

k¨vgv †cvKvi bv †cv‡o cvL 

`vMv bv cvq eyjey‡j| 

3.  Elwin Bruno Christoffel (1829-1901)| Rvg©vb MwYZwe`| 
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  wμ‡÷v‡d‡ji cÖ_g I wØZxq †kªwYi cÖZxKmg~n h_vμ‡g msÁvwqZ Giƒ‡cÑ 

],[
2
1],[ ijhg

ij
k

x
g

x
g

x
g

ijk kh
k
ij

j
ik

i
jk 





























       

  wμ‡÷v‡dj cÖZxK cÖ_g †gŠj di‡gi mnMmg~n I G‡`i cÖ_g Aš—i‡Ri 

Dci wbf©ikxj| n Pj‡K Aš—iK dig m¤úwK©Z cÖKvwkZ GK †ccv‡i 

wμ‡÷v‡dj Zvi cÖZxKmg~n cÖPjb K‡ib (1869)| wμ‡÷v‡dj cÖZxK 

†Ubm‡ii Dcvsk (components) bq| 
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