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Avgvi wk¶K Aa¨vcK weRq ivNeb

G. †K. Gg. mvgmyj Kwig*
 cÖv³b Aa¨¶, miKvwi wZZzgxi K‡jR, XvKv

ZLb Avwg XvKv wek¦we`¨vjq MwYZ I c`v_©weÁv‡bi 1g el© (m¤§vb)-Gi QvÎ, 1937 mb| Avgv‡`i cig †mŠfvM¨ †h XvKv wek¦we`¨vj‡q Avgiv KwZcq ¶YRb¥v gbxlx wk¶‡Ki mvwbœ‡a¨ Avm‡Z †c‡iwQjvg, †hgb Gm Gb †evm, Ávb †Nvl, nwi`vm fÆvPvh©, KvRx †gvZvnvi †nv‡mb, W. GBP Gj †` cÖgyL| G‡`i ¯§„wZ †Kvb Kv‡j †h gb †_‡K gyQ‡Z cvi‡ev g‡b nq bv| MwYZ I c`v_©weÁvb (m¤§v‡bi) QvÎ wn‡m‡e wek¦wekÖ“Z weÁvbx m‡Z¨b †ev‡mi nv‡Z General Physics-G wk¶vjv‡fi GK `yiƒn my‡hvM †c‡qwQjvg; wKš—y wZwb G‡Zv D”P gv‡M© Ae¯’vb Ki‡Zb †h Zvi mv‡_ Nwbô Avjvc Av‡jvPbvq mvnm †cZvg bv| 

bvbv Kvi‡Y MwY‡Zi Ab¨Zg m¤§vwbZ Aa¨vcK T. Vijoyraghavan (w_i“-Kb¨v-cyig weRq ivNeb) Gi mv‡_ mn‡R †gjv‡gkvi GKUv AeKvk m„wó n‡q †M‡jv| Irrational number Gi Aw¯—‡Z¡i cÖgvY w`‡Z wM‡q K¬v‡m GKw`b wZwb †`Lv‡jb, algebraic number-†K coefficient K‡i equation Lvov Ki‡j †h me root cvIqv hvq ZvivI algebraic. G †_‡K ¯^fveZtB g‡b nq †h algebraic msL¨vivB †kl K_v: real number system eywS ïay algebraic msL¨v w`‡qB Mov| wKš—y weL¨vZ G MwYZ‡eËv we‡kl GK msL¨vi D`vniY w`‡q †`Lv‡jb †h, H msL¨vwU non-algebraic. wZwb †`Lv‡jb †h rational approximation of algebraic numbers is subject to certain limitations; wKš—y H we‡kl msL¨vwU is not subject to any such limitation. 

bb-Gj‡RweªK bv¤^v‡ii Aw¯—‡Z¡i GKwU weKí cÖgvY W. weRq ivNeb Avgv‡`i‡K K¬v‡mB †mw`b Dc¯’vcb Ki‡jb| †Kvb bb-Gj‡RweªK bv¤^vi Dc¯’vcb bv K‡i wZwb †`Lv‡jb †h, Gj‡RweªK bv¤^vi-Gi msL¨v G‡bvgv‡iej (enumerable); wKš—y wiqvj bv¤^vimg~n Avb-G‡bvgv‡iej (unenumerable)| AZGe cÖgvwYZ n‡jv †h wiqvj bv¤^vi wm‡ó‡gi wfZ‡i AmsL¨ bb-Gj‡RweªK bv¤^v‡ii Aw¯—Z¡ Av‡Q| cÖgv‡Y Kvq`vwU Ggwb wewPÎ I PgKcÖ` †h ms‡M ms‡M Avgiv MwYZkv‡¯¿i jwR‡Kj wfwËi cÖwZ cÖej GK AvKl©Y Abyfe Kijvg| Avgv‡`i AvMÖn †`‡L W. ivNeb cÖ¯—ve Ki‡jb Avgiv †hb wefvMxq †mwgbv‡ii ˆ`bw›`b mvÜ¨ Awa‡ek‡b †hvM`vb Kwi| Avgiv MwY‡Zi cÖ_g e‡l©i QvÎ gvÎ| Agb DuPz `‡ii Av‡jvPbvq †h‡Z Avgv‡`i BZ¯—Ztfve j¶¨ K‡i wZwb †n‡m ej‡jb, hw` bv eyS Aš—Zt nv›U&wjcvÕgvm©-Gi we¯‹zUmn GK Kvc Pv †L‡qI †Zv Avm‡Z cvi‡e| mwZ¨K_v ej‡Z wK, †mwgbvi¸‡jv‡K hZ fq K‡iwQjvg, Avb›` †c‡qwQjvg Zvi †P‡qI A‡bK †ekx| AvR‡Ki G e„× eq‡m As‡Ki cÖwZ Avgvi †h †gvn I AbyivM Zvi ev‡iv AvbvB R‡¤§‡Q H me †mwgbvi †_‡KB| 

Kvjµ‡g Zvui G‡ZvB f³ n‡q c‡owQjvg †h, ïay Avwg bB, Avgvi fvB, eÜz, A‡bK‡KB Zvui bxj‡¶Z evmvq Av‡jvPbvi Rb¨ †U‡b G‡bwQjvg| wZwb Avm‡Z †h‡Z Zvui †Nvovi Mvwo‡Z Avgv‡K Zz‡j wb‡Zb| evmvUv wQj bxj‡¶‡Z, evsjvi Aa¨vcK †gvwnZ jvj gRyg`v‡ii evmvi jvM-DË‡i| AvRKvj Aek¨ †m me evmvi mvwi Avi bR‡i c‡o bv, K¨v¤úv‡mi m¤cÖmvi‡Yi hvuZvK‡j c‡o H evmv¸‡jv wbwðý n‡q †M‡Q| 

QvÎ ev wk¶K †h Kvi“ mv‡_B wZwb (ïay MwYZ bq) Ávb-weÁv‡bi bvbv †¶‡Îi welq wb‡q fve wewbg‡q AvMÖnx wQ‡jb| bvbvb welq Rvb‡ZbI cÖPzi| Avgvi AMÖR Aa¨vcK mv‡R`yj Kwig wQ‡jb ZLb A_©bxwZ (m¤§v‡bi) QvÎ| wZwb-I †m evmvq Nb Nb †h‡Zb| Zvui gy‡L ï‡bwQ, bvwmK †¯‹vqvi (Nasik square)* bvgK A™¢yZ g¨vwRK †¯‹vqvi Movi Kvq`v e¨vL¨v K‡i wek¦we`¨vj‡qi †Kvb GK g¨vMvwR‡b wZwb †h cÖeÜ wj‡LwQ‡jb fvB Zvi hyw³Z‡K©i Rvj †`‡L mZ¨B gy» n‡q wM‡qwQ‡jb| AviI GKevi mvgvb¨ cÖv_wgK R¨vwgwZi mvnvh¨ wb‡q wZwb `yÕwgwb‡Ui g‡a¨B cÖgvY K‡i w`‡jb, †h-‡¶Î wbw`©ó cwiwgwZi Aax‡b m‡ev©”P †¶Îdj aviY K‡i, †mwU e„Ë n‡Z eva¨| D”PZi MwYZ bq, g¨vw·gvg-wgwbgvg K¨vjKzjvm bq, mnR‡eva¨ cÖv_wgK R¨vwgwZi hyw³‡Z wZwb Ggbfv‡e welqUv Dc¯’vcb Ki‡jb †h Avgv‡`i AevK n‡Z n‡jv| 

Avgvi g‡b A‡bK mgq GKUv LUKv DuwK †`q: fviZxq Dcgnv‡`‡k GZ RvqMv _vK‡Z `w¶Y-fviZ, we‡kl K‡i gv`ªvR AÂ‡ji †jvK¸‡jvi As‡Ki GZ gv_v †Kb? weªwUk Avg‡j Awdm Av`vj‡Z wn‡me-wb‡K‡ki PvKzix‡Z †jvK wb‡qv‡Mi †ejvq †`‡LwQ `w¶Y fvi‡Zi cÖv_x©‡`i‡KB AMÖvwaKvi †`Iqv n‡Zv| Gi wbðq GKUv HwZn¨MZ Ges †fŠ‡MvwjK KviY Av‡Q| e¨vcviwU wek`& Awfwb‡ek mnKv‡i m~² M‡elYvi `vex iv‡L, wKš—y `yt‡Li wel‡q Ggb GKwU cÖK…ó wel‡qi cÖwZ mywaM‡Yi `„wó Av‡Rv AvKwl©Z n‡jv bv| ïay weRq ivNeb bÕb, ¶YRb¥v MwYZwe` kªxwbevm ivgvbyRb (GdAviGm), wm wf ivgb (†bv‡ej cyi¯‹vi weRqx) Guiv cÖ‡Z¨‡KB `w¶Y fviZxq e¨w³Z¡| bvwmK †¯‹vqvi †Zv cÖ_‡g †evš^vB AÂ‡ji ÔbvwmKÕ bvgK ¯’v‡bB Avwe®‹„Z n‡qwQj| R‰bK weªwUk cÖZœZË¡we‡`i bR‡i IUv c‡owQj e‡jB Avgiv GLb Zvi Lei ivwL| GUv msL¨v MwY‡ZiB GK cigvðh© Ae`vb Ges `w¶Y fvi‡ZiB KxwZ©, BD‡iv‡ci bq| 

Avgvi g‡b nq W. ivNebI ivgvbyRb-Gi g‡Zv wek¦weL¨vZ n‡Z cvi‡Zb| AsK †h jwRK-Gi we¯§qKi GK †Ljv, G aviYv nv‡Zbv‡Z demonstrate K‡i QvÎ‡`i g‡b awi‡q w`‡Z Zvui mgK¶ †KD wQ‡jb bv, GK_v Avgv‡`i gvb‡ZB n‡e| wKš—y wZwb wQ‡jb ¯^ífvlx, axiw¯’i, webqx I QvÎermj| mvaviYZt hviv evKcUz, jçS¤ú w`‡q ¯§vU©‡b‡mi cÖgvY iv‡Lb, mgvR Zv‡`i‡KB †ekx ¯^xK…wZ w`‡q _v‡K| wZwb wQ‡jb Gi wbZvš—B wecixZ mv`vwm‡a| eis Kcv‡j wZjK †K‡U weivU cvMwo gv_vq gv`ªvRx ÷vB‡j wZwb †hfv‡e K¬v‡m Avm‡Zb A‡b‡KiB aviYv nIqv wewPÎ bq, wZwb eywS `vi“Y †Mvovwgi f³ GK mv¤cÖ`vwqK e¨w³| Giv †h mv¤cÖ`vwqKZvi eû E‡aŸ© Mfxi Áv‡bi iv‡R¨ evm K‡ib, Nwbôfv‡e †gjv‡gkv bv Ki‡j wKQz‡ZB Zv eySvi Dcvq †bB| `yt‡Li welq, mnKgx©‡`i †KD †KD Zv‡K †KvYVvmv K‡i ivL‡Z PvB‡Zb| cÖwZevi A‡bK mgq Abv`‡ii wkKvi nb e‡j ¯^KxqZvi ùzi‡Y evavcÖvß nb| GK_v ïay As‡Ki †ejv‡ZB bq, Ávb-weÁv‡bi Ab¨vb¨ kvLv‡ZI G ai‡bi Uªv‡RWxi A‡bK bwRi BwZnvm wjwce× K‡i‡Q| ivgvbyRb-Gi g‡Zv wZwb wQ‡jb cÖavbZt ¯^wkw¶Z| GKevi K_vq K_vq Zv‡K ej‡Z ï‡bwQ, ZLbI wZwb QvÎ gvÎ, wk¶‡KivI B‡›U‡MÖkv‡bi RwUj mgm¨vw`i m¤§yLxb n‡j ivNeb-Gi Kv‡QB †h‡Zb civgk© wb‡Z|

†m hvK‡M, nvf©vW© wek¦we`¨vj‡qi wÎkZevwl©K Abyôv‡b wZwb XvKv wek¦we`¨vj‡qi  c¶ †_‡K cÖwZwbwa wbev©wPZ n‡qwQ‡jb| †mLvbKviI GK wewPÎ AwfÁvZvi Kvwnbx wZwb wd‡i G‡m Avgv‡`i Kv‡Q e¨³ K‡iwQ‡jb| †Kvb GK Abyôv‡b AsK welqK e³…Zv †`qvi c‡i Zvu‡K cvwikªwgK wn‡m‡e †h †PK †`qv n‡qwQj †mwUI wQj bv¤^vi w_Iixi hyw³Rvj-Gi wecyj kw³i GK A™¢yZ cwiPvqK| †Uwj‡dvb-K¨ve‡j Ifvi-wnqvwis wgwbgvBR Kivi e¨vcv‡i jvB‡b wµm µm G‡dó (Criss-Cross-Effect) g¨vw´gvBR Kivi cÖkœ †`Lv †`q| GK †gavex MwY‡Zi QvÎ,  cÖvBg bv¤^vi wKsev (cÖvBg bv¤^vi + 1) GB `yB weKí msL¨v e¨env‡ii gva¨‡g, mgm¨vwUi mgvavb m¤¢eci †`wL‡q †`Iqvi ci †Uwj‡dvb †Kv¤úvbx AsKkv‡¯¿i cÖwZ GZB AvK…ó n‡q c‡owQj †h Zviv ¯^Ztù‚Z©fv‡e mswk­ó wek¦we`¨vjq ev cÖwZôvb‡K wecyj A_© cÖ`vb K‡i, hv †_‡K Av‡jvP¨ †PKwU m¤§vbx wn‡m‡e W. ivNeb‡K cÖ`vb Kiv n‡q‡Q| 

Zvi mv‡_ Avi GKevi †hvMv‡hvM nq hLb Avwg wek¦we`¨vj‡qi †kl cix¶v cvm K‡i cÖfvlK wn‡m‡e XvKv B›UviwgwW‡qU K‡j‡R †hvM`vb K‡iwQ| ZLb wØZxq wek¦hy‡×i Wvgv‡Wvj| K¨v‡Þb †i‡cv‡cvU© (Captatn Rappoport) bv‡g GK Av‡gwiKvb mvgwiK Awdmvi Kzgx©‡Uvjv wegvbNuvwU †_‡K G‡m Avgvi AbyR W. bvRgyj Kwi‡gi gva¨‡g XvKvi MwYZ mgv‡Ri mv‡_ cwiwPZ nevi AvMÖn cÖKvk K‡ib| bvRgyj Zvui mv‡_ Avgvi cwiPq Kwi‡q w`‡ZB Avwg W. ivNeb‡K Dchy³ e‡j wbe©vPb Kijvg| ms‡M ms‡M f`ª‡jvK‡K bxj‡¶Z¯’ evmvq wb‡q †Mjvg| †h wZb-Pvi w`b H evmvq `yB wekvi‡`i BDwbfvwm©wU K¬vm Kivi gZB e­¨vK‡ev‡W© AvuK K‡l cvwÛZ¨c~Y© Avjvc-Av‡jvPbv n‡qwQj Zv †`‡L Avwg eyS‡Z †c‡iwQjvg, Avgvi wbev©Pb fyj nqwb| 

XvKv wek¦we`¨vjq-Gi MwYZ wefv‡Mi ¯§„wZPviY Ki‡Z †h‡q GKZidv W. ivNeb-†K wb‡qB †ekx Av‡jvPbv Kijvg| G‡Z nq‡Zv A‡b‡K g‡b Ki‡Z cv‡ib Avwg Ab¨‡`i †Zgb g~j¨ w`w”Q bv| eis D‡ëv, mgMÖ wek¦we`¨vj‡qi gZB Avgv‡`i MwYZ wefv‡Mi Aa¨vc‡KivI wQ‡jb cÖwZfvai| W. ivNeb-†K wb‡q †ekx Av‡jvPbvi GKgvÎ KviY, bvbv NUbvP‡µ Zvui mv‡_ Avgvi mnR †gjv‡gkvi GKUv my‡hvM m„wó n‡qwQj| wKš—y A‡b¨ivI, †hgb Aa¨vcK W. Gb Gg emy, GBP Gg †mb¸ß cÖgyL cÖwZfvivI †KD KviI †_‡K Kg Rvb‡Zb bv| wefvMxq cÖavb W. emyi K_vB ewj bv †Kb? welqUv Avgvi Rvbvi K_v bq| AvgviB kª‡×q fwMœcwZ W. emyi Ab¨Zg QvÎ ginyg Avwgbyj­vni mv‡_ W. emyi †h e¨w³MZ Avjvc n‡qwQj Zv †_‡KB c‡i Avwg †R‡bwQ| we B Gm K¨vWv‡i cÖ‡gvkb †`qvi e¨vcv‡i Avgv‡`i K‡qKR‡bi WvK c‡owQj| B›UviwfD †ev‡W© †KvjKvZv wek¦we`¨vj‡qi †gavex cÖv_x©‡`i H wek¦we`¨vj‡qi wefvMxq cÖavb cÖ_gZt cÖkœvw` Kivi ci wZwb Avgv‡K cÖkœ Kivi Rb¨ W. emy †K Aby‡iva Rvbv‡jb: ÒAvcbvi QvÎ, AvcwbB cÖkœ Ki“bÓ| W. emy bZzb †Kvb cÖ‡kœ bv wM‡q Iuwi Dc¯’vcb Kiv cÖkœ¸‡jv Avgv‡K Ki‡jb| Avgvi Rev‡e †evW© bv-wK GZB Lykx n‡qwQ‡jb †h Avgvi mc‡¶ †Rvi mycvwik K‡ib| W. emy †h Avgv‡K KZLvwb fvjevm‡Zb G ZviB GKwU mvgvb¨ bgybv| Gme gbxlxi †mœnab¨ n‡Z †c‡iwQjvg e‡j Avwg AvRI wb‡R‡K †MŠievwš^Z Ges Mwe©Z g‡b Kwi| Gu‡`i Rxeb-K_v Avgvi ¯§„wZi gwY‡KvVvq wPiD¾¡j n‡q RvMiƒK _vK‡e| Gu‡`i cÖ‡Z¨‡Ki cÖwZ mkª× fw³ fvjevmv Rvwb‡q Avwg Avgvi e³e¨ GLv‡b †kl KiwQ| 

*†bvU: 
ÔbvwmK †¯‹vqviÕ n‡”Q †mB A™¢yZ 42 = 16 N‡ii g¨vwRK †¯‹vqvi, hv‡Z 1 †_‡K 16 ch©š— msL¨v¸‡jv‡K Ggbfv‡e mvRv‡bv n‡q‡Q †h column-wise, row-diagonal Ges broken diagonal-wise †gvU †lvj ai‡bi †hvMdj me mgq 34 nq| Ôg¨vwRK †¯‹viÕ-Gi iv‡R¨ GwU wbtm‡›`‡n GK bwRinxb Avwe®‹vi| 

9
*XvKv wek¦we`¨vjq MwYZ wefv‡Mi 70 eQi c~wZ© Drm‡e MwYZ wefv‡Mi cÖexYZg wk¶v_x© wn‡m‡e cÖavb AwZw_i Avmb Aj¼„Z K‡ib| wefv‡Mi 1991-G cÖKvwkZ ¯§iwYKv †_‡K G †jLv cybgy©`ªY Kiv n‡jv| †jLvwU mieivn K‡i W. gywbeyi ingvb †PŠayix Avgv‡`i K…ZÁZvcv‡k Ave× K‡i‡Qb| Aa¨¶ mvgmyj Kwi‡gi g„Zz¨eiY: XvKv 3 Rvbyqvwi 2002|





