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^maVr` kmZ [aß[am _{ß JoUV

S>m∞. Aaod›X Hw$_ma e_m© *

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - ^maVr` kmZ [aß[am _{ß JoUV H{$ `m{JXmZ  H{$ ‡_mU gßgma H{$ ‡maÂ^ g{ o_bV{ h°  d°oXH$ H$mb _{ß hr gßª`mAm{ß H$m Edß Xe_bd
‡Umbr H$m CÑ{I F$Ωd{X _{ß o_bVm h° ^maVr` kmZ [aß[am _{ß JoUV H{$db gßª`mAm{ß Am°a g_rH$aUm{ß H$m odf` Zht ahm, ]oÎH$ `h EH$ g_J´
Xme©oZH$ Am°a Ï`mdhmnaH$ ‡Umbr H$m ohÒgm ahm h°& ‡mMrZ ̂ maVr` JoUVkm{ß Z{ Z H{$db JUZm [’oV`m{ß H$m odH$mg oH$`m, ]oÎH$ ey›`, Xe_bd
‡Umbr, AZßV H$r AdYmaUm Am°a ]rOJoUV O°g{ j{Ãm{ß _{ß E{g{ _m°obH$ og’mßV ‡ÒVwV oH$E, Om{ AmO ̂ r AmYwoZH$ JoUV H{$ _yb AmYma h¢&Bg em{Y
H$m C‘{Ì`  ^maVr` kmZ [aß[am _{ß JoUV H{$ BoVhmg _{ß ‡_wI Í$[ g{ em{Y H{$ ]ma{ _{ß CÑ{I H$aZm  h° gmW hr Hw$N> ^maVr` JoUVk Am°a CZH$m
`m{JXmZ  H{$ ]ma{ _{ß gßoj· OmZH$mar ‡XmZ H$aZm h°&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  ^maVr` kmZ [aß[am AÀ`ßV g_•’ Am°a Ï`m[H$ ahr h°,
oOg_{ß JoUV H$m _hÀd[yU© ÒWmZ h°& d{XmßJ ¡`m{oVf _{ß JoUV H$r _hŒmm
[a ‡H$me S>mbV{ hwE obIm h°-

`Wm oeIm _`yamUmß, ZmJmZmß _U`m{ `Wm&
     VX≤ d{XmßJemÛmUmß, JoUVß _yoY©≤Z dV©V{ &&

AWm©V oOg ‡H$ma _`yam{ß H$r oeImE{ß Am°a g[m~ H$r _oU`mß eara _{ß
gdm}[na _yYm© ÒWmZ (_ÒVH$) [a odamO_mZ h°, Cgr ‡H$ma d{Xm{ß H{$ g]
AßJm{ß VWm emÛm{ß _{ß JoUV oeam{_oU h°&
R>rH$ Cgr ‡H$ma O°Z JoUVk _hmdramMm`© Z{ JoUV H{$ gÂ]›Y _{ß `hm±
VH$ H$hm h°-

]hwo^od©‡bm[°: oH$_≤ Ã°bm{∑`{ gMamMa{&
`oÀHß$oM¤ÒVw VÀgd© JoUV{Z o]Zm Z oh&&

AWm©V≤ ]hwV AoYH$ ‡bm[ H$aZ{ g{ ∑`m bm^ h°& Bg gMamMa OJV
_{ß Om{ Hw$N> ^r dÒVw h° dh g] JoUV H{$ o]Zm g_PZm gÂ^d hr Zht h°&

‡mMrZ ^maV _{ß JoUV Z H{$db EH$ ew’ ]m°o’H$ odf` Wm, ]oÎH$
CgH$m gß]ßY IJm{b odkmZ, dmÒVwemÛ, `k, Ï`m[ma, Am`wd}X Am°a
gßJrV O°g{ ododY j{Ãm{ß g{ ^r Wm& d°oXH$ `wJ g{ b{H$a _‹`H$mbrZ ^maV
VH$, ̂ maVr` JoUVkm{ß Z{ JUZm, ]rOJoUV, oÃH$m{Uo_oV, ¡`mo_oV Am°a
gßª`mÀ_H$ odõ{fU H{$ j{Ã _{ß Ao¤Vr` `m{JXmZ oXE&

]m°Ym`Z, Am`©^Q>, ]´˜Jw·, ^mÒH$amMm`© Am°a lroZdmg am_mZwOZ
O°g{ od¤mZm{ß Z{ Z H{$db ^maV ]oÎH$ odÌd^a _{ß JoUV H$r oXem Am°a
—oÓQ>H$m{U H$m{ ‡^modV oH$`m& ^maVr` JoUV H$r EH$ odoeÓQ> ode{fVm
`h ahr h° oH$ Bg_{ß JUZm Am°a og’mßV Xm{Zm{ß H$m{ EH$ Ï`mdhmnaH$ VWm
Xme©oZH$ —oÓQ>H$m{U g{ X{Im J`m& ey›` (Zero) H$r Im{O, Xe_bd
‡Umbr H$m odH$mgAm°a AZßV H{$ odMma  `{ g] ^maVr` JoUV H$r X{Z h¢,
oOZH$m ‡^md AmO ^r AmYwoZH$ JoUV _{ß Ò[ÓQ> Í$[ g{ X{Im Om gH$Vm
h°&

`h em{Y-[Ã ^maVr` JoUVr` [aß[am _{ß JoUV H{$ BoVhmg H$m{

*
ghm`H$ ‡m‹`m[H$ (JoUV) emgH$r` _hmod⁄mb` H$m`Wm, oObm C¡O°Z ghm`H$ ‡m‹`m[H$ (JoUV) emgH$r` _hmod⁄mb` H$m`Wm, oObm C¡O°Z ghm`H$ ‡m‹`m[H$ (JoUV) emgH$r` _hmod⁄mb` H$m`Wm, oObm C¡O°Z ghm`H$ ‡m‹`m[H$ (JoUV) emgH$r` _hmod⁄mb` H$m`Wm, oObm C¡O°Z ghm`H$ ‡m‹`m[H$ (JoUV) emgH$r` _hmod⁄mb` H$m`Wm, oObm C¡O°Z (_.‡.) ‰mmaV(_.‡.) ‰mmaV(_.‡.) ‰mmaV(_.‡.) ‰mmaV(_.‡.) ‰mmaV

H$mbI�S>m{ß _{ß ‡Xoe©V H$aVm h°& Bg_{ß ^maV H{$ _hmZ JoUVkm{ß _{ß g{ Hw$N>
JoUVkm{ß H{$ ]ma{ _{ß OmZZ{ Edß CZH{$ JoUV H{$ j{Ã _{ß ̀ m{JXmZ H$m{ a{ImßoH$V
oH$`m J`m h¢&
‡mMrZ ^maVr` JoUV H$m gßoj· BoVhmg - ‡mMrZ ^maVr` JoUV H$m gßoj· BoVhmg - ‡mMrZ ^maVr` JoUV H$m gßoj· BoVhmg - ‡mMrZ ^maVr` JoUV H$m gßoj· BoVhmg - ‡mMrZ ^maVr` JoUV H$m gßoj· BoVhmg - ^maVr` JoUV  H$m
ew^maß^"F$Ωd{X'  g{ hm{Vm h°&‡mMrZ ^maVr` JoUV H{$ BoVhmg H$m{ oZÂZ
H$mbm{ß _{ß od^∫$ oH$`m Om gH$Vm h°
1.1.1.1.1. AmoX H$mb (3000 BÒdr [yd© g{ 500 BÒdr [yd© VH$)-AmoX H$mb (3000 BÒdr [yd© g{ 500 BÒdr [yd© VH$)-AmoX H$mb (3000 BÒdr [yd© g{ 500 BÒdr [yd© VH$)-AmoX H$mb (3000 BÒdr [yd© g{ 500 BÒdr [yd© VH$)-AmoX H$mb (3000 BÒdr [yd© g{ 500 BÒdr [yd© VH$)-
AmoXH$mb ^maVr` JoUV H{$ BoVhmg _{ß AÀ`›V _hÀd[yU© h°&`h  H$mb
AßH$JoUV, ]rOJoUV Edß a{ImJoUV H$m{ odoYdV≤ Edß —∂T>Vm[yd©H$ ÒWmo[V
oH$E OmZ{ dmbm ahm h°&Bg{ ^r oZÂZ Xm{ H$mb IßS>m{ _{ß od^moOV oH$`m J`m
h°Í$-
(H$) d°oXH$ H$mb (3000 BÒdr [yd© g{ 1000 BÒdr [yd© VH$)-(H$) d°oXH$ H$mb (3000 BÒdr [yd© g{ 1000 BÒdr [yd© VH$)-(H$) d°oXH$ H$mb (3000 BÒdr [yd© g{ 1000 BÒdr [yd© VH$)-(H$) d°oXH$ H$mb (3000 BÒdr [yd© g{ 1000 BÒdr [yd© VH$)-(H$) d°oXH$ H$mb (3000 BÒdr [yd© g{ 1000 BÒdr [yd© VH$)-
d°oXH$ H$mb H$r odÌd H$m{ g]g{ ]∂S>r X{Z, gßª`mAm{ß H$m  VWm CZ H$r
Xmeo_H$ ‡Umbr h° F$Ωd{X H$r EH$ F$Mm h°-

¤mXe ‡Y`Ì` H´$_{Hß$ ÃroU Z‰`mo_H$ CVoÉH{$V&
VoÒ_›Àgm_Hß$ oÃeVm Z eßH$dm{@od©Vm foÓQ>Z© MbMbm hr g&&
Bg_{ß ¤mXe AWm©V≤ ]mah, ÃroU AWm©V VrZ, oÃeV AWm©V≤ VrZ

gm°, foÓQ> AWm©V≤ gmR> gßª`mAm{ß H$m ‡`m{J Xmeo_H$ ‡Umbr H$m Ò[ÓQ>
CXmhaU h°&

^maV _{ß Xe_bd ‡Umbr, h∂S>fl[mH$mb _{ß AoÒVÀd _{ß Wr O°gm oH$
h∂S>fl[m H{$ ]mQ>m{ß Am°a _m[m{ß H{$ odõ{fU g{ [Vm MbVm h°& Cg H$mb H{$0.05,
0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100, 200 Am°a 500 H{$ AZw[mV
dmb{ ]mQ> [hMmZ _{ß Am`{ h¢&

CfiV B™Q> (brick) VH$ZrH$ oOg_{ß AZw[mV (ratio) H$m ‡`m{J oH$`m
J`m, [yU© g_H$m{U (right angle) [a Job`m± ]Zm`t J`r, gmW hr H$B©
¡`mo_Vr` AmH$mam{ß Am°a oS>OmBZm{ß H$m ‡`m{J oH$`m J`m &

Xmeo_H$ ÒWmZ_mZ [’oV ̂ maV g{ Aa] J`r Am°a Aa] g{ [oÌM_r
X{em{ß _{ß [hw±Mr& `hr H$mb h¢ oH$ Aa] H{$ bm{J 1 g{ 9 VH$ H{$ AßH$m{ß H$m{
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Ìoh›XgmßÌ H$hV{ h¢ Am°a [oÌM_r X{em{ß _{ß (0, 1, 2, 3, 4, 5, 6, 7, 8, 9)
H$m{ oh›Xy Aa]rH$ ›`y_aÎg (Indo-Arebic Numericals) H$hm OmVm
h°&`h kmV Zht h° oH$ ey›` H$m AmodÓH$ma H$] Am°a oH$gZ{ oH$`m, oH$›Vw
BgH$m ‡`m{J d°oXH$ H$mb _{ß hm{Vm ahm h°& ey›` Edß Xmeo_H$ ÒWmZ _mZ
[’oV H$m _hÀd Bgr g{ [nabojV hm{Vm h° oH$ AmO `h [’oV gÂ[yU©
odÌd _{ß ‡MobV h° VWm Bgr H{$ AmodÓH$ma Z{ JoUV Edß odkmZ H$m{ ‡JoV
H{$ CfiV oeIam{ß VH$ [hw±Mm`m h°&
(I) CŒma d°oXH$ H$mb (1000 BÒdr [yd© g{ 500 BÒdr [yd© VH$) -(I) CŒma d°oXH$ H$mb (1000 BÒdr [yd© g{ 500 BÒdr [yd© VH$) -(I) CŒma d°oXH$ H$mb (1000 BÒdr [yd© g{ 500 BÒdr [yd© VH$) -(I) CŒma d°oXH$ H$mb (1000 BÒdr [yd© g{ 500 BÒdr [yd© VH$) -(I) CŒma d°oXH$ H$mb (1000 BÒdr [yd© g{ 500 BÒdr [yd© VH$) -
Bg ̀ wJ _{ß JoUV H$m ̂ maV _{ß AoYH$ odH$mg hwAm&  ewÎd dh a¡Ow (aÒgr)
hm{Vr Wr, Om{ `k d{Xr ]ZmZ{ H{$ obE _m[ _{ß H$m_ AmVr Wr& Bgr `wJ _{ß
]m{Ym`Z ewÎd gyÃ H$r Im{O hwB© oOg{ h_ AmO [mBWmJm{ag ‡_{` H{$ Zm_
g{ OmZV{ h°&

]m{Ym`Z Edß Am[ÒVÂ] Z{ B©gm g{ 800 df© [yd© A[Z{ ewÎd gyÃm{ß _{ß
d°oXH$ `k h{Vw ododY d{oX`m{ß H{$ oZ_m©U h{Vw AmdÌ`H$ ÒWm[À`_mZ oXE
h¢&oH$gr oÃH$m{U H{$ ]am]a dJ© ItMZm, E{gm dJ© ItMZm Om{ oH$gr dJ©
H$m o¤JwU, oÃJwU AWdm EH$ V•Vr`mße hm{& E{gm d•Œm ]ZmZm, oOgH$m j{Ã
C[oÒWV dJ© H{$ j{Ã H{$ ]am]a hm{&

gy`© ‡ko· _{ß "XrK©d•Œm' H$m Ò[ÓQ> CÑ{I o_bVm h°, oOgH$m AW© h°
"XrK© (Am`V) [a ]Zm [nad•Œm'oOg{ [na_�S>b H{$ Zm_ g{ OmZm OmVm Wm&
AV: ^maVr`m{ß H$m{ XrK©d•Œm H$m kmZ o_Z_°∑g (350 B©.[y.) g{ [yd© hr hm{
MwH$m Wm&CÑ{IZr` h° oH$ ^ßJdVr gyÃ (300 B©.[y.) _{ß ^r Ì[na_�S>bÌ
e„X XrK©d•Œm H{$ obE ‡`w∫$ oH$`m h°
2.2.2.2.2. [yd© _‹` H$mb (e°ed H$mb) (500 BÒdr [yd© g{ 500 BÒdr[yd© _‹` H$mb (e°ed H$mb) (500 BÒdr [yd© g{ 500 BÒdr[yd© _‹` H$mb (e°ed H$mb) (500 BÒdr [yd© g{ 500 BÒdr[yd© _‹` H$mb (e°ed H$mb) (500 BÒdr [yd© g{ 500 BÒdr[yd© _‹` H$mb (e°ed H$mb) (500 BÒdr [yd© g{ 500 BÒdr
VH$) -VH$) -VH$) -VH$) -VH$) - Bg H$mb _{ß obIr J`r [wÒVH$m{ß djmbr JoUV, gy`© og’mßV
Am°a JoUV AZw`m{J H{$ Hw$N> [•ÓR>m{ß H$m{ N>m{∂S>H$a e{f H•$oV`m± H$mb H$dobV
hm{ J`r& & oH$›Vw BZ [•ÓR>m{ß g{ Am°a _‹``wJrZ Am`©^≈>, ]´˜Jw· AmoX H{$
C[b„Y gmohÀ` g{ `h oZÓH$f© oZH$bVm h° oH$ Bg H$mb _{ß ^r JoUV H$m
odH$mg [`m©· Í$[ g{ hwAm Wm&

AZw`m{J¤ma, ÒWmZmßJ gyÃ d ^JdVrgyÃ Bg `wJ H{$ ‡_wI J´ßW h¢&
BZH{$ AoVna∫$ O°ZmMm`© C_mÒdmoV (135 B©.[y.) H$r H•$oV "VÀdmWm©oYJ_
gyÃ ^mÓ`' Edß AmMm`© `oVd•f_ (176 B©. H{$ Amg-[mg) H$r H•$oV
"oVbm{`[�UVr' ^r Bg H$mb H{$ ‡og’ O°Z J´ßW h¢& Bg H$mb _{ß {[X_,
]d{[X_ H$r Im{O hwB©&
3. _‹` H$mb AWdm ÒdU©-`wJ (500 BÒdr g{ 1200 BÒdr VH$) -3. _‹` H$mb AWdm ÒdU©-`wJ (500 BÒdr g{ 1200 BÒdr VH$) -3. _‹` H$mb AWdm ÒdU©-`wJ (500 BÒdr g{ 1200 BÒdr VH$) -3. _‹` H$mb AWdm ÒdU©-`wJ (500 BÒdr g{ 1200 BÒdr VH$) -3. _‹` H$mb AWdm ÒdU©-`wJ (500 BÒdr g{ 1200 BÒdr VH$) -
_‹`H$mb H$m{ ̂ maVr` JoUV H$m ÒdU© ̀ wJ H$hm OmVm h° ∑`m{ßoH$ Bg H$mb
_{ß Am`©^≈> (‡W_ d o¤Vr`), ]´˜Jw·, lrYamMm`©, ̂ mÒH$a, _hmdramMm`©
O°g{ AZ{H$ _hmZ Edß l{ÓR> JoUVk hwE& d{Xm{ß _{ß Om{ og’m›V,oZ`_ Edß
odoY`m± gyÃ Í$[ _{ß h° d{ Bg `wJ _{ß OZ gmYmaU H{$ g_j Am`r&
4. CŒma-_‹` H$mb (1200 BÒdr g{ 1800 BÒdr VH$) - 4. CŒma-_‹` H$mb (1200 BÒdr g{ 1800 BÒdr VH$) - 4. CŒma-_‹` H$mb (1200 BÒdr g{ 1800 BÒdr VH$) - 4. CŒma-_‹` H$mb (1200 BÒdr g{ 1800 BÒdr VH$) - 4. CŒma-_‹` H$mb (1200 BÒdr g{ 1800 BÒdr VH$) - Bg H$mb
H$r ‡_wI X{Z "‡mMrZ J´›Wm{ß [a Q>rH$mE±'h°& Bg ̀ wJ _{ß H{$ab H{$ EH$ JoUVk
ZrbH$�R> Z{ 1500 B©. _{ß ¡`m (sinr) H$m _mZ kmV oH$`m CZH{$ AZwgma
Bg gyÃ H$m CÑ{I _b`mb_ [m�S>b{I "_wo∫$^mg' _{ß ^r oH$`m J`m h°
oOg{  h_ "J´{Jar l{Ur' H{$ Zm_ g{ OmZV{ h¢&

Bg H$mb _{ Zmam`U [o�S>V (1356 B©.), ZrbH$�R> (1587 B©.),
H$_bmH$a (1608 B©.) VWm g_´mQ> OJfimW (1731 B©.) Zm_H$ JoUVkm{ß
H$m _hÀd[yU© `m{JXmZ ahm&

5. dV©_mZ H$mb (1800 BÒdr g{ A⁄mdoY) 5. dV©_mZ H$mb (1800 BÒdr g{ A⁄mdoY) 5. dV©_mZ H$mb (1800 BÒdr g{ A⁄mdoY) 5. dV©_mZ H$mb (1800 BÒdr g{ A⁄mdoY) 5. dV©_mZ H$mb (1800 BÒdr g{ A⁄mdoY) - Bg ̀ wJ _{ß lr am_mZwOZ
H$m Zm_ ode{f Í$[ g{ CÑ{IZr` h°  _°oOH$ ZÂ]a 1729 H$r Im{O H$r JB©
&Bg H$mb _{ß gßª`m og’mßV H{$ j{Ã _{ß AoYH$ H$m_ oH$`m&

am_mZwOZ H{$ AoVna∫$ Bg `wJ _{ß Z•ogßh ]m[y X{d emÛr (1831
B©.), Òdm_r ̂ maVr H•$ÓUVrW© Or _hmamO (1884-1960 B©.) VWm gwYmH$a
o¤d{Xr H{$ Zm_ ‡_wI h¢& 19dt eVm„Xr _{ß, JoUV H$r H$m`©e°br A_yV©
(&B{OVß]O) VWm Am°a AoYH$ A_yV© hm{Vr JB©&
Hw$N> ^maVr` JoUVk Am°a CZH$m `m{JXmZHw$N> ^maVr` JoUVk Am°a CZH$m `m{JXmZHw$N> ^maVr` JoUVk Am°a CZH$m `m{JXmZHw$N> ^maVr` JoUVk Am°a CZH$m `m{JXmZHw$N> ^maVr` JoUVk Am°a CZH$m `m{JXmZ
1.1.1.1.1. ]m°Ym`Z(O›_:$ 800 B©. [y._•À`w: 740 B©. [y.)]m°Ym`Z(O›_:$ 800 B©. [y._•À`w: 740 B©. [y.)]m°Ym`Z(O›_:$ 800 B©. [y._•À`w: 740 B©. [y.)]m°Ym`Z(O›_:$ 800 B©. [y._•À`w: 740 B©. [y.)]m°Ym`Z(O›_:$ 800 B©. [y._•À`w: 740 B©. [y.)- ‡maoÂ^H$
OrdZÍ$-CZH$m O›_ grVm_∂T>r oOb{ H{$ ]mO[≈>r ‡IßS> oÒWV ]mZJmßd
_{ßhwAm Wm&
‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$- ]m°Ym`Z gyÃm{ß _{ß Hw$b N>h ‡_wI J´ßW emo_b h¢Í$
ewÎ]gyÃ (3 A‹`m`), lm°VgyÃ (gß^dV:$ 19 ‡H$aU), J•¯gyÃ (4
‡H$aU), Y_©gyÃ (4 ‡H$aU), X°dYgyÃ (4 ‡H$aU), H$_mß©VagyÃ (20
A‹`m`) BZ J´ßWm{ß _{ß Ymo_©H$ AZwÓR>mZm{ß, X°oZH$ OrdZ, JoUV Am°a
AmMmaY_© g{ gß]ßoYV odÒV•V oZX}e oXE JE h¢&
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. ewÎ]gyÃ _{ß ]m°Ym`Z Z{ [mBWmJm{ag g{ 200-250 gmb [hb{ hr
VWmH$oWV [mB`mJm{ag ‡_{` H$r OmZH$mar X{ Xr Wr&

XrK©MVwalÒ`m˙U`m a¡Ow: [me©≤d_mZr oV`©J≤ _mZr
M `V≤ [•WJ≤ ^yV{ Hw$Í$VÒVXw^`ß H$am{oV &&

AWm©V odH$U© [a H$m{B© aÒgr VmZr Om` Vm{ Cg [a ]Z{ dJ© H$m j{Ã\$b
D$Y©≤d ^wOm [a ]Z{ dJ© VWm j°oVO ^wOm [a ]Z{ dJ© H{$ `m{J H{$ ]am]a
hm{Vm h°&
2. ]m°Ym`Z Z{ 2 H{$ dJ©_yb H$m{ 5 AßH$m{ß VH$ ew’Í$[ g{ AmO g{ 2800
gmb [hb{ ‡m· H$aZ{ H$m gyÃ ]Vm`m&

g_Ò` o¤H$oU© ‡_mUß V•Vr`{Z dY©`{V&
      VM≤ MVwW}ZmÀ_MVwoÛßem{Z{Z gode{f:&&

oH$gr dJ© H$m odH$U© H$m _mZ ‡m· H$aZ{ H{$ obE ^wOm _{ß EH$-oVhmB©
Om{∂S>H$a, o\$a BgH$m EH$-Mm°WmB© Om{∂S>H$a, o\$a BgH$m Mm°Vrgdm± ^mJ
KQ>mH$a Om{ o_bVm h° dhr bJ^J odH$U© H$m _mZ h°&

√2≈∂1+ 1 +  1   -   1           =   577  ≈1.414216
        3    3.4     3.4.34         408

3. ]m°Ym`Z H$m{ "[mB©' H$m _mZ Im{OZ{ dmb{ [hb{ JoUVkm{ß _{ß g{ EH$
_mZm OmVm h°& CZH{$ ewÎ]gyÃ _{ß BgH$m CÑ{I h°& ]m°Ym`Z Z{ odo^fid{oXH$
d{Xr oZ_m©Um{ß H{$ obE [mB (π) H{$ odo^fi _mZm{ß H$m C[`m{J oH$`m&
CZH{$ Hw$N> J´ßWm{ß _{ß oZÂZoboIV [a ‡_{` emo_b h¢&
l oH$gr ̂ r g_MVŵ w©O _{ß odH$U© (od[arV H$m{Zm{ß H$m{ Om{∂S>Z{ dmbr a{ImEß)
EH$ Xyga{ H$m{ g_H$m{U (90 oS>J´r) [a g_o¤^moOV H$aVr h¢
B.EH$ Am`V H{$ odH$U© ]am]a hm{V{ h¢ VWm EH$ Xyga{ H$m{ g_o¤^moOV
H$aV{ h¢&
l EH$ Am`V H{$ _‹`o]›XwAm{ß H$m{ Om{∂S>Z{ [a EH$ g_MVw^w©O ]ZVm h°
oOgH$m j{Ã\$b Am`V H$m AmYm hm{Vm h°&
l oH$gr dJ© H{$ _‹` o]›XwAm{ß H$m{ o_bmH$a ]ZmE JE dJ© H$m j{Ã\$b
_yb dJ© H$m AmYm hm{Vm h°&
2.2.2.2.2. Am`©^≈> (O›_:$ 476B©. _•À`w: 550 B©.)Am`©^≈> (O›_:$ 476B©. _•À`w: 550 B©.)Am`©^≈> (O›_:$ 476B©. _•À`w: 550 B©.)Am`©^≈> (O›_:$ 476B©. _•À`w: 550 B©.)Am`©^≈> (O›_:$ 476B©. _•À`w: 550 B©.)
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‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-Am`©^≈> H$m O›_ Hw$gw_[wam ([Q>Zm ) _{ß 476 B©. _{ß
hwAm Wm&Am`©^≈> Z{ A[Zr oejm Hw$gw_[wa Am°a ZmbßXm odÌdod⁄mb` _{ß
‡m· H$r& d{ ZmbßXm odÌdod⁄mb` H{$ ‡_wI ̂ r ah{&CZH{$ Xm{ ‡_wI ̀ m{JXmZ
h¢ ey›` H$m [naM` Am°a [mB H{$ AZw_moZV _mZ H$r JUZm&
‡_wI J´ßW ([wÒVH{$ß):-‡_wI J´ßW ([wÒVH{$ß):-‡_wI J´ßW ([wÒVH{$ß):-‡_wI J´ßW ([wÒVH{$ß):-‡_wI J´ßW ([wÒVH{$ß):-Am`©^Q>r`, XeJroVH$m Am°a Am`©^≈> og’mßV
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. Am ©̀̂ Q>r` _{ß C›hm{ßZ{ dJ© Am°a KZ_ybm{ß H$m{ hb H$aZ{ H{$ obE Xe_bd
gßª`m ‡Umbr H$m C[`m{J oH$`m&
2. C›hm{ßZ{ "[mB©' H$m _mZ 3.1416oX`m, Om{ Xe_bd H{$ 4 ÒWmZm{ß VH$
ghr Wm&
3. Am`©^≈> Z{ A[Z{ gyÃm{ß g{ `h og’ oH$`m oH$ EH$ df© _{ß 366 oXZ
Zht daZ 365.2951 oXZ hm{V{ h¢&
4. gd©‡W_ C›hm{ ßZ{ hr "H$m∞[aoZH$g' g{ bJ^J  hOma gmb
[hb{,g°’mßoVH$ Í$[ g{ og’ oH$`m Wm oH$ [•œdr Jm{b h°  CgH$r [naoY
AZw_mZV24835 _rb h° Bg  JUZmH$r gQ>rH$Vm99.8 ‡oVeVWr &
5. Am`©^≈> Z{ Xe_bd AßH$ ‡Umbr H$m C[`m{J oH$`m Am°a ey›` H{$
_hÀd H$m{ g_Pm&Am`©^Q>r` _{ß Xmeo_H$ ÒWmZ _mZ H$r gyMr 10 [Xm{ß VH$
C[b„Y h¢&
6. Am`©^Q> H{$ AZwgma oH$gr d•Œm H$r [naoY Am°a Ï`mg H$m AZw[mV
62,832 :$ 20,000 AmVm h°&

MVwamoYHß$ eV_ÓQ>JwUß ¤mfoÓQ>ÒVWm ghÚmUm_≤&
A`wV¤`Ò` odÓH$Â^Ò`mgfim{ d•Œm[naUmh:&&

AWm©V, ((∂4100)∂8+62,000)/20,000 = 62,832/20,000
7. Am`©^Q> H{$ AZwgma oH$gr oÃ^wO H$m j{Ã\$b, bÂd H{$ gmW ̂ wOm H{$
AmY{ H{$ (JwUZ\$b H{$) [naUm_ H{$ ]am]a hm{Vm h°&

"oÃ^wOÒ` \$bearaß g_XbH$m{oQ> ^wOmY© gßdJr©'
8. C›hm{ßZ{ "¡`m' (sine) Am°a "H$m{¡`m' (cosine) O°g{ oÃH$m{Uo_Vr`
JwUmßH$m{ß H$m [naM` oX`m&
9. dh Am`©^≈> hr W{ oO›hm{ßZ{ oÃ^wO H{$ j{Ã\$b H$r JUZm H$r Wr, Om{
oH$ (1x2. bÂ]mB© x Mm°∂S>mB©) h°&
10. ]rOJoUV _{ß C›hm{ßZ{ dJm~ Am°a ∑`y„g H$r l•ßIbm H$m gma ]Vm`m
Am°a ax by = c ‡H$ma H{$ g_rH$aUm{ß H$m{ hb oH$`m h°&
3.3.3.3.3. damho_oha (O›_: 499 B©. _•À`w: 587 B©.)damho_oha (O›_: 499 B©. _•À`w: 587 B©.)damho_oha (O›_: 499 B©. _•À`w: 587 B©.)damho_oha (O›_: 499 B©. _•À`w: 587 B©.)damho_oha (O›_: 499 B©. _•À`w: 587 B©.)
‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ- CZH$m O›_ H$m`Wm oObm C¡O°Z _{ß N>R>r eVm„Xr
499 B©. _{ß hwAm Wm& ^maVr` [aß[amAm{ß H{$ AZwgma, d{ _mbdm H{$ amOm
`em{Y_©Z odH´$_moXÀ` H{$ Xa]ma _{ß "Zm° aÀZm{ß' (ZdaÀZm{ß) _{ß g{ EH$ W{&d•hV≤
gßohVm, dmÒVwH$bm, _ßoXa, J´hm{ß H$r JoV, J´hU, H$mbJUZm, ¡`m{oVf,
F$VwE±, ]mXb oZ_m©U, dfm©, H•$of, JoUV, aÀZ odkmZ, BÃ Am°a H$B© A›`
odf`m{ß [a EH$ odÒV•V A‹``Z, damho_oha H{$ g]g{ ‡og’ H$m`m~ _{ß g{
EH$ Wm&d{ [mßMdt-N>R>r eVm„Xr H{$ EH$ ‡_wI od¤mZ W{, oO›hm{ßZ{ ̂ maVr`
Am°a [mÌMmÀ` IJm{bemÛ H{$ ]rM g{Vw H$m H$m`© oH$`m&
‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-[ßMog’mßoVH$m, d•hV gßohVm&
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. C›hm{ßZ{ o¤KmV JwUmßH$m{ß H$r JUZm H$r, oOg{ `yam{[r` g‰`Vm _{ß
[mÒH$b oÃH$m{U H{$ Í$[ _{ß OmZm OmVm h°&&
2. C›hm{ßZ{ Am ©̀̂ ≈> H$r gmBZ Q{>]b H$r gQ>rH$Vm H$m{ ]∂T>m`m&C›hm{ßZ{ gmBZ

Am°a dgm©BZ VmobH$mAm{ß H$m{ 3.75 oS>J´r H{$ AßVamb _{ß 0 g{ 90 oS>J´r VH$
4 Xe_bd ÒWmZm{ß H$r gQ>rH$Vm H{$ gmW oZYm©naV oH$`m
3. C›hm{ßZ{ 4x4 _°oOH$ Òπ$m`a H$m AmodÓH$ma oH$`m&
4. "gy`© og’mßV' _{ß damho_oha Z{ _ßJb J´h H{$ Ï`mg H$m CÑ{I oH$`m
h°& Bg [wÒVH$ _{ß damh o_oha Z{ _ßJb J´h H{$ ]ma{ _{ß odÒV•V OmZH$mar Xr h°&
C›hm{ßZ{ _ßJb J´h [a [mZr Am°a bm{h{ H$r C[oÒWoV H{$ ]ma{ _{ß ^odÓ`dmUr
H$r Wr&
5. damho_oha Z{ ]Vm`m oH$ g^r dÒVwAm{ß H$m [•œdr H$r Am{a AmH$of©V
hm{Zm oH$gr AkmV ]b H{$ H$maU h°&
6. A[Z{ [yd©dVr© d°kmoZH$ Am`©^Q> H$r Vah C›hm{ßZ{ ^r H$hm oH$ [•œdr
Jm{b h°&
7. CZH$m H$hZm Wm oH$ [m°Y{ Am°a Xr_H$ O_rZ H{$ ZrM{ H{$ [mZr H$m{
BßoJV H$aV{ h¢&
8. damho_oha Z{ oÃH$m{Uo_oV H{$ Hw$N> _hÀd[yU© gyÃm{ß H$r Im{O H$r, O°g{:$

sin²(x) + cos²(x) = 1
(1 - cos(2x))/2 = sin²(x)

4.4.4.4.4. ]´˜Jw· (O›_:$ 598 B©. _•À`w: 668 B©.)]´˜Jw· (O›_:$ 598 B©. _•À`w: 668 B©.)]´˜Jw· (O›_:$ 598 B©. _•À`w: 668 B©.)]´˜Jw· (O›_:$ 598 B©. _•À`w: 668 B©.)]´˜Jw· (O›_:$ 598 B©. _•À`w: 668 B©.)
‡maoÂ^H$ OrdZ$- ‡maoÂ^H$ OrdZ$- ‡maoÂ^H$ OrdZ$- ‡maoÂ^H$ OrdZ$- ‡maoÂ^H$ OrdZ$- CZH$m O›_ JyO©aX{gm (dV©_mZ _{ß amOÒWmZ, ^maV
_{ß ̂ rZ_mb) H{$ ̂ rb_mbm _{ß N>R>r eVm„Xr 598 B©. _{ß hwAm Wmd{ oOÓUwJw·
H{$ [wÃ W{&]´˜Jw· JoUV ¡`m{oVf H{$ ]hwV ]∂S{> AmMm`© W{& Am`©^≈> H{$ ]mX
^maV H{$ [hb{ JoUV emÛr Ì^mÒH$amMm`© ‡W_Ì W{& CgH{$ ]mX ]´˜Jw·
hwE& ]´˜Jw· IJm{b emÛr ^r W{&]´hJw· H$m{ gßª`mÀ_H$ odõ{fU
(Numerical Analysis) H$m OZH$ _mZm OmVm h°&
‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-]´˜Ò\w$Q>og’m›V (gZ 628 B©), I�S>-Im⁄H$
(gZ 665 B©.)
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. C›hm{ßZ{ ey›`, JoUV H{$ j{Ã _{ß EH$ H´$mßoVH$mar Im{O H$r ewÈAmV H$r
Am°a CÑ{I oH$`m  oH$ ey›` H$m AW© "Hw$N> ^r Zht' h°&
l O] h_ oH$gr gßª`m H$m{ Òd`ß g{ KQ>mV{ h¢ Vm{ h_{ß ey›` ‡m· hm{Vm h°&
l ey›` g{ od^mOZ AZßV H{$ ]am]a hm{Vm h°&
l ey›` H$m{ ey›` g{ ^mJ X{Z{ [a ey›` ‡m· hm{Vm h°&
2. C›hm{ßZ{ EH$ MH´$r` MVw^w©O H{$ j{Ã\$b H$m{ kmV H$aZ{ H{$ obE ^r
odbjU gyÃm{ß H$m AmodÓH$ma oH$`m& Bg gyÃ H{$ ]ma{ _{ß obIV{ hwE C›hm{ßZ{
A[Z{ J´ßW "]´˜Ò\w$Q>og’mßV' _{ß obIm oH$-

"^wO`m{JmW©MVwÓQ>` ^wOm{ZKmVV≤ [Xß gy˙__≤&'
`oX EH$ ABCD MH´$r` MVw^w©O H$r Mma ^wOmE±  p,q,r,s h¢ Vm{ CZH$m
j{Ã\$b

=√((t-p)(t-q)(t-r)(t-s) )
Ohmß t, MH´$r` MVw^w©O H$m AY©[na_m[ h°
3. A[Z{ Xyga{ J´ßW "I�S>Im⁄H$' _{ß C›hm{ßZ{ ¡`m H{$ _yÎ` H$r JUZm
H$aZ{ H{$ obE ‡j{[ gyÃ ^r oX`m&

4. ]´˜Jw· Z{ o¤KmVr` C›hm{ßZ{ Simultaneous Edß g_rH$aUm{ß H$m{

hb H$aZ{ H{$ obE EH$ gyÃ odH$ogV oH$`m&
5. C›hm{ßZ{ [mB© H$m _mZ 3.162 AmßH$m, Om{ dmÒVodH$ _mZ 3.14 g{
Wm{∂S>m AoYH$ Wm&
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6. C›hm{ßZ{ JUZm H$r oH$ [•œdr gy`© H$r A[{jm Mß–_m H{$ AoYH$ oZH$Q>
h°&
7. ]´˜Jw· Z{ oZYm©naV oH$`m oH$ EH$ df© 365 oXZ, 6 KßQ{>, 12 o_ZQ>
Am°a 9 g{Hß$S> H$m hm{Vm h°&
8. C›hm{ßZ{ JwÈÀdmH$f©U H$r AdYmaUm H$m CÑ{I H$aV{ hwE H$hm oH$ o[ßS>
[•œdr H$r Am{a BgobE oJaV{ h¢ ∑`m{ßoH$ `h C›h{ß A[Zr Am{a AmH$of©V
H$aVr h°, R>rH$ Cgr ‡H$ma O°g{ [mZr ]hVm h°&
9. ]´˜Jw· Z{ YZmÀ_H$ Am°a F$UmÀ_H$ gßª`mAm{ß H{$ gmW H$m_ H$aZ{ H{$
obE oZ`_m{ß H$m AmodÓH$ma oH$`m:$
l EH$ F$UmÀ_H$ gßª`m H$m{ Xygar F$UmÀ_H$ gßª`m _{ß Om{∂S>Z{ [a
F$UmÀ_H$ [naUm_ ‡m· hm{Vm h°&
l oH$gr YZmÀ_H$ gßª`m _{ß g{ F$UmÀ_H$ gßª`m KQ>mZm Xm{ gßª`mAm{ß
H$m{ Om{∂S>Z{ O°gm h°&
l Xm{ F$UmÀ_H$ gßª`mAm{ß H$m{ JwUm H$aZ{ [a EH$ YZmÀ_H$ gßª`m ‡m·
hm{Vr h°&
10. ]´˜Jw· ‡_{` H$hVm h° oH$ `oX EH$ MH´$r` MVw^w©O bÂ]odH$Ur©` h°
(AWm©V, Bg_{ß bß]dV odH$U© h¢), Vm{ odH$Um~ H{$ ‡oV¿N{>X o]ßXw g{ oH$gr
^wOm [a S>mbm J`m bß]dV gX°d od[arV ̂ wOm H$m{ g_o¤^moOV H$aVm h°&
5. ^mÒH$a ‡W_ (O›_:$ 600 B©. _•À`w: 680 B©.)5. ^mÒH$a ‡W_ (O›_:$ 600 B©. _•À`w: 680 B©.)5. ^mÒH$a ‡W_ (O›_:$ 600 B©. _•À`w: 680 B©.)5. ^mÒH$a ‡W_ (O›_:$ 600 B©. _•À`w: 680 B©.)5. ^mÒH$a ‡W_ (O›_:$ 600 B©. _•À`w: 680 B©.)
‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$- CZH$m O›_ 7dt eVm„Xr B©. _{ß _hmamÓQ≠> H{$ [a^Ur
oOb{ _{ß hwAm Wm&^mÒH$a ‡W_, ^maV H{$ EH$ ‡_wI JoUVk Am°a IJm{b
emÛr W{& d{ ‡mMrZ ̂ maV H{$ CZ od¤mZm{ß _{ß g{ EH$ W{ oO›hm{ßZ{ Am`©^Q> H{$
H$m`m~ H$m{ AmJ{ ]∂T>m`m Am°a CZ [a Q>rH$mE± obIt&
‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-_hm^mÒH$na`m, bKw^mÒH$na`m
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. d{ [hb{ JoUVk W{ oO›hm{ßZ{ ey›` H$m{ EH$ d•Œm H{$ gmW oMoÃV oH$`m&
2. d{ [hb{ JoUVk W{ oO›hm{ßZ{ g]g{ [hb{ gßª`mAm{ß H$m{ oh›Xy Xeo_H$
[’oV _{ß obIZm AmaÂ^ oH$`m&C›hm{ßZ{Am`©^Q> H{$ Xe_bd AmYmnaV
ÒWmoZH$ _mZ ‡UmbrH$m{ odÒVma g{ g_Pm`m&
3. ^mÒH$a ‡W_ Z{ EH$ gQ>rH$ gyÃ oX`m Wm oOgg{ sine (¡`m) H{$
_mZ H$m AZw_mZ bJm`m Om gH$Vm h°&

sine ≈ 16x(π-x)          , (0 < x < π)
        5π2 - 4x(π-x)

4. Am`©^Q>r` [a C›hm{Z{ gZ≤ 629 _{ß Am`©^Q>r`^mÓ` Zm_H$ Q>rH$m
obIr Om{ gßÒH•$V J⁄ _{ß obIr JoUV Edß IJm{bemÛ H$r ‡W_ [wÒVH$
h°&
5. Am`©^Q> H$r [na[mQ>r _{ß hr C›hm{Z{ _hm^mÒH$ar` Edß bKw^mÒH$ar`
Zm_H$ Xm{ IJm{bemÛr` J´ßW ^r obI{±&
6. ^mÒH$a Z{ (Differential Calculus) H$r Ztd aIr, Am°a
(Differential Coefficient) H$m EH$ CXmhaU oX`m oOg{ AmO h_
Rolle's H{$ ‡_{` H{$ Í$[ _{ß ∑`m OmZV{ h¢&
6. _hmdra(_hmdramMm`©)(800B©-870 B©)6. _hmdra(_hmdramMm`©)(800B©-870 B©)6. _hmdra(_hmdramMm`©)(800B©-870 B©)6. _hmdra(_hmdramMm`©)(800B©-870 B©)6. _hmdra(_hmdramMm`©)(800B©-870 B©)
‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-CZH$m O›_ H$Zm©Q>H$ H{$ Jwb]Jm© _{ß hwAm Wm&‡mMrZ
^maV H{$ EH$ _hmZ O°Z JoUVk W{&d{ VÀH$mbrZ amÓQ≠> Hy$Q> emgH$ A_m{K
df© H { Xa]ma _{ß od¤mZ W{&
‡_wI J´ßW([wÒVH{$ß)-‡_wI J´ßW([wÒVH{$ß)-‡_wI J´ßW([wÒVH{$ß)-‡_wI J´ßW([wÒVH{$ß)-‡_wI J´ßW([wÒVH{$ß)-JoUVgma gßJ´h

Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. XrK©d•Œm H$r [naoY H$m gyÃ odH$ogV oH$`m&
2. C›hm{ßZ{ EH$ gßª`m H{$ dJ© Am°a KZ_ybm{ß H$m AZw_mZ bJmZ{ H{$ VarH{$
^r Im{O{ h¢&
3. n-KmV dmb{ g_rH$aUm{ß axn=q VWm a xn-1=p  H$m hb ‡ÒVwV oH$ {̀&

    x-1
4. g_m›Va l{Ur H{$ [Xm{ß H{$ dJ© dmbr l{Ur H{$ X-[Xm{ß H$m ̀ m{J oZH$mbm&
5. _hmdra Z{ MH´$r` MVw^w©Om{ß H$r ^wOmAm{ß (sides) H$r ghm`Vm g{
odH$Um~ (daigonals) H$r bÂ]mB© kmV H$aZ{ H{$ ob`{ g_rH$aU oX`{&
6. Am[Z{ ]Vm`m oH$ F$UmÀ_H$ gßª`mAm{ß H$m ‡H•$oV _{ß dJ©_yb Zht
hm{Vm h° Bgg{ H$mÎ[oZH$ gßª`mAm{ß H{$ odH$mg H$m [W ‡eÒV hwAm&
7. C›hm{ßZ{ ey›` (0)H{$ JwUm{ß H$m{ odÒVma g{ g_Pm`m Am°a CgH$m C[`m{J
]rOJoUV _{ß oH$`m&C›hm{ßZ{ Ò[ÓQ> oH$`m oH$ "oH$gr ^r gßª`m H$m{ ey›` g{
^mJ Zht oX`m Om gH$Vm' &
7.7.7.7.7. ^mÒH$a o¤Vr` ^mÒH$amMm`©(1114B©- 1185B©)^mÒH$a o¤Vr` ^mÒH$amMm`©(1114B©- 1185B©)^mÒH$a o¤Vr` ^mÒH$amMm`©(1114B©- 1185B©)^mÒH$a o¤Vr` ^mÒH$amMm`©(1114B©- 1185B©)^mÒH$a o¤Vr` ^mÒH$amMm`©(1114B©- 1185B©)
‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-CZH$m O›_ 1114 B©. _{ß od¡OmXod∂S>m _{ß hwAm Wm, Om{
AmYwoZH$ H$Zm©Q>H$ _{ß ]rOm[wa H{$ [mg _mZm OmVm h°&BZH{$ ¤mam aoMV
_wª` J´›W og’m›V oeam{_oU h°oOg_{ß brbmdVr, ]rOJoUV, J´hJoUV
VWm Jm{bm‹`m` Zm_H$ Mma ^mJ h¢& `{ Mma ^mJ H´$_e: AßH$JoUV,
]rOJoUV, J´hm{ß H$r JoV g{ gÂ]o›YV JoUV VWm Jm{b{ g{ gÂ]o›YV h¢&
C›h{ß _‹`H$mbrZ ^maV H$m g]g{ _hmZ JoUVk H$hm OmVm h°&
‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-‡_wI J´ßW ([wÒVH{$ß)-H$aU H$m°Vwhbm, og’m›V oeam{_oU
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. C›h{ß _‹`H$mbrZ ̂ maV H$m gd©l{ÓR> JoUVk _mZm OmVm h° ̀ h C¡O°Z
H$r d{Yembm H{$ A‹`j ^r W{&
2. C›hm{ßZ{ ›`yQ>Z Am°a bmB]oZO g{ [hb{ AdH$bZ JwUmßH$ Am°a
AdH$bZ  H$bZ V°`ma oH$`m Wm&
3. ohßXy  IJm{bodXm{ß _{ß [hbr ]ma Mm±X H{$ g_rH$aU H$m{ XwoZ`m H{$ g_j
‡ÒVwV H$aZ{ H$m Jm°ad ^r ^mÒH$amMm`© H$m{ hr ‡m· hwAm Wm&
4. ^mÒH$amMm ©̀ Z{ A[Z{ "og’mßVoeam{_oU' J́ßW _{ß [•œdr H{$ JwÈÀdmH$f©U
H{$ ]ma{ _{ß obIm h° oH$ "[•œdr AmH$mer` [XmWm~ H$m{ odoeÓQ> eo∫$ g{ A[Zr
Am{a ItMVr h°& Bg H$maU AmH$mer` o[�S> [•œdr [a oJaV{ h¢&' ga AmBOH$
›`yQ>Z g{ 500 gmb [hb{, ̂ mÒH$amMm`© JwÈÀdmH$f©U H$r Im{O H$aZ{ dmb{
[hb{ Ï`o∫$ W{&
5. ^mÒH$amMm`© Z{ MH´$dmb [’oV H$m ^r AmodÓH$ma oH$`m Wm&
6. CZH$r ‡og’ H•$oV og’mßV oeam{_oU Z{ AßH$JoUV, ]rOJoUV AmoX
_{ß odo^fi og’mßVm{ß H{$ obE AmYma V°`ma oH$`m h°&
7. Mß–_m H$m EH$ oXZ(amV), 15 [•œdr oXZm{± H{$ ]am]a hm{Vm h°&
8.gßJ_J´m_ H{$  _mYd (‡og’ H{$abr` JoUVk)(1350B©-8.gßJ_J´m_ H{$  _mYd (‡og’ H{$abr` JoUVk)(1350B©-8.gßJ_J´m_ H{$  _mYd (‡og’ H{$abr` JoUVk)(1350B©-8.gßJ_J´m_ H{$  _mYd (‡og’ H{$abr` JoUVk)(1350B©-8.gßJ_J´m_ H{$  _mYd (‡og’ H{$abr` JoUVk)(1350B©-
1425B© )1425B© )1425B© )1425B© )1425B© )
‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ-‡maoÂ^H$ OrdZ- CZH$m O›_ 1350 B©. H$m{MrZ ((Bafib∏$wVm) H{$ab
_{ß hwAm Wm&
‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-d{�dmam{h
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. ]hw[X ‡gma H$r odoY`m{ß
2. AZßV l•ßIbm H$m Ao^gaU
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3. AZßV oZaßVa o^fi
4. Am]rOr`  g_rH$aUm{ß H$m{ hb H$aZ{ H{$ obE [wZamd•oV H$m C[`m{J&
5. ¡`ml{Ur Edß H$m{gmBZ l{Ur

sin q = q - q3/3! + q5/5! - ...

cos q = 1 - q2/2! + q4/4! - ...

_mYd-J´{Jar l{Ur
Pi H{$ obE _mYd H$m gyÃ π/4 = Σ∞

n=0
 (-1)n

2n+1

9.9.9.9.9. lroZdmg am_mZwOZ(22 oXgÂ]a 1887 - 26 A‡°b 1920)lroZdmg am_mZwOZ(22 oXgÂ]a 1887 - 26 A‡°b 1920)lroZdmg am_mZwOZ(22 oXgÂ]a 1887 - 26 A‡°b 1920)lroZdmg am_mZwOZ(22 oXgÂ]a 1887 - 26 A‡°b 1920)lroZdmg am_mZwOZ(22 oXgÂ]a 1887 - 26 A‡°b 1920)
‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-CZH$m O›_ 22 oXgÂ]a 1887 H$m{  H$m{`Â]Qy>a H{$
B©am{S> Zm_ H{$ Jmßd  _{ß hwAm Wm&

d{ EH$ _hmZ ^maVr` JoUVk W{, oOZH$r oJZVr odÌd H{$ g]g{
‡oV^membr JoUVkm{ß _{ß H$r OmVr h°& C›hm{ßZ{ 32 gmb H$r H$_ C_´ _{ß
C›hm{ßZ{ JoUV H{$ 3,884 ‡_{`m{ß H$m gßH$bZ oH$`m&

^maV gaH$ma Z{ CZH{$ gÂ_mZ _{ß 2012 H$m{ "amÓQ≠>r` JoUV oXdg'
Km{ofV oH$`m, Om{ ha df© 22 oXgÂ]a H$m{ _Zm`m OmVm h°&
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. am_mZwOZ Z{ [mB© H{$ obE Xygam gyÃ  (gZ≤ 1910 _{ß) oX`m Wm-

 2. am_mZwOZ gßª`mE±-"am_mZwOZ gßª`m'Cg ‡mH•$oVH$ gßª`m H$m{ H$hV{
h¢ - oOg{ Xm{ AbJ-AbJ ‡H$ma g{ Xm{ gßª`mAm{ß H{$ KZm{ß H{$ `m{J ¤mam
oZÍ$o[V oH$`m Om gH$Vm h°&CXmhaU - 1729, 4104, 20683, 39312,
40033 AmoX am_mZwOZ gßª`mEß h¢& B›h{ß hmS>r©-am_mZwOZ gßª`m ̂ r H$hV{
h¢&
3. am_mZwOZ H{$ A›` CÑ{IZr` ̀ m{JXmZm{ß _{ß hmB[a oO`m{_{oQ≠>H$ grarO,
ar_mZ grarO, EoboflQ>H$ BßQ>rJ´b, Cd]m WrQ>m \ß$∑eZ, am_mZwOZ ‡mB_
Am°a S>mBdO~Q> grarO H$m og’mßV&
4. am_mZwOZ Z{ Or. EM. hmS>r© H{$ gmW o_bH$a d•Œm odoY H$m AmodÓH$ma
oH$`m, oOgZ{ 200 g{ AmJ{ H$r gßª`mAm{ß H{$ od^mOZ H$m [hbm gofiH$Q>Z
oX`m&
5. J{_ œ`m{ar, ‡mB_ Zß]a œ`m{ar _{ß CZH$m `m{JXmZ odew’ Í$[ g{
AßVO©≤ƒmmZ [a AmYmnaV h°&‡mB_ Zß]a œ`m{ar H$m dV©_mZ _{ oH´$flQ>m{J´m\$r,
`m—o¿N>H$ gßª`m g•OZ Edß ÃwoQ> H$m [Vm bJmZm Am°a gwYma H$aZm kmV
H$aZ{ _{ oH$`m Om ahm h°&
6. CZH$m ‡og’ "am_mZwOZ Zm{Q>]wH$' AmO ^r em{YH$Vm©Am{ß H{$ obE
‡{aUm H$m Úm{V h°&
7. hmb _{ß BZH{$ gyÃm{ß H$m{ oH´$ÒQ>b-odkmZ _{ß ‡`w∫$ oH$`m J`m h°&
8. B›hm{Z{ ey›` Am°a AZ›V H$m{ h_{em ‹`mZ _{ß aIm Am°a BgH{$
AßVg©Â]›Ym{ß H$m{ g_PmZ{ H{$ obE JoUV H{$ gyÃm{ß ‡oV[moXV oH$`m&
10.10.10.10.10. ^maVrH•$ÓU VrW©(14 _mM© 1884 - 2 \$adar 1960)^maVrH•$ÓU VrW©(14 _mM© 1884 - 2 \$adar 1960)^maVrH•$ÓU VrW©(14 _mM© 1884 - 2 \$adar 1960)^maVrH•$ÓU VrW©(14 _mM© 1884 - 2 \$adar 1960)^maVrH•$ÓU VrW©(14 _mM© 1884 - 2 \$adar 1960)
‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-CZH$m O›_ 14 _mM© 1884, oVfid{br (A]
Vo_bZmSw>), ̂ maV _{ß hwAm Wm&EH$ _hmZ ̂ maVr` JoUVk, d{XmßV od¤mZ,
Am°a eßH$amMm`© W{, oO›h{ß d{oXH$ JoUV H{$ OZH$ H{$ Í$[ _{ß OmZm OmVm h°&

BZH$m _yb Zm_d{UrH•$ÓU emÛr Wm B›hm{Z{ JoUV, gßÒH•$V, d{X, Xe©Z,
BoVhmg, AßJ´{Or Am°a odkmZ _{ß Jhar oejm ‡m· H$r& B›hm{ßZ{ 1911 g{
1918 H{$ ]rM, AmR> dfm~ VH$ oh_mb` _{ß ‹`mZ Edß A‹``Z H{$ _m‹`_ g{
‡mMrZ d°oXH$ gyÃm{ß [a AmYmnaV JoUVr` VH$ZrH$m{ß H$m{ [wZ: Im{Om&
‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-‡_wI J´ßW ([wÒVH{$ß)$-"dßS>g© Am∞\$ d°oXH$ _°W{_{oQ>∑g'
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. d°oXH$ JoUV Zm_H$ [wÒVH$ _{ß 16 gyÃm{ß Edß 13 C[gyÃm{ß H$rghm`Vm
g{ JoUV H$r OoQ>b gßoH´$`mAm{ß (JwUZ ,^mJ, dJ©, KZ, JwUZIßS>, _hŒm_
g_m[dV©H$, dJ©_yb, KZ_yb AmoX)H$m{ AÀ`ßV gab, ÀdnaV JoV g{ oH$E
OmZ{ H$r odoY`m{ß H$m CÑ{I h°&
2. d°oXH$ JoUV H$r ghm`Vm g{ gab, `wJ[V, o¤KmV, KZ, MVwKm©V ,
g_rH$aU H$m{ gabVm g{ hb oH$`m Om gH$Vm h°&
3. d°oXH$ JoUV H$r ghm`Vm g{ AZßVÒ[er© H$m g_rH$aU kmV oH$`m
Om gH$Vm h°&
4. d°oXH$ JoUV H$r ghm`Vm g{ AdH$b g_rH$aUm{ß H$m{ gabVm g{ hb
oH$`m Om gH$Vm h°&
5. 1925 _{ß C›h{ßJm{dY©Z _R>, [warH$meßH$amMm`©]Zm`m J`m&C›hm{ßZ{
odÌd^a _{ß ^maVr` gßÒH•$oV Am°a d{XmßV H$m ‡Mma oH$`m&
11.11.11.11.11. S>r.Ama. H$m[a{H$a(XŒmmÃ{` am_Mß– H$m[a{H$a)S>r.Ama. H$m[a{H$a(XŒmmÃ{` am_Mß– H$m[a{H$a)S>r.Ama. H$m[a{H$a(XŒmmÃ{` am_Mß– H$m[a{H$a)S>r.Ama. H$m[a{H$a(XŒmmÃ{` am_Mß– H$m[a{H$a)S>r.Ama. H$m[a{H$a(XŒmmÃ{` am_Mß– H$m[a{H$a)
‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-‡maoÂ^H$ OrdZ$-XŒmmÃ{` am_Mß– H$m[a{H$a H$m O›_1905 _{ß XhmZy _{ß
hwAm Wm&EH$ ‡og’ ^maVr` JoUVk W{, oO›hm{ßZ{ JoUV H$m{ EH$ I{b
Am°a gm¢X`© H{$ Í$[ _{ß ‡ÒVwV oH$`m& C›h{ß H$m[a{H$a gßª`m Am°a H$B© AX≤^wV
JoUVr` [h{ob`m{ß d gßª`mÀ_H$ JwUm{ß H$r Im{O H{$ obE OmZm OmVm
h°&C›hm{Z{ ÒHy$b _{ß JoUV oejH$ H{$ Í$[ _{ß H$m`© oH$`m&
Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)Hw$N> ‡_wI C[bo„Y`m± (`m{JXmZ)
1. dh EH$ ^maVr` _Zm{aßOH$ JoUVk W{ Om{ ‡mH•$oVH$ gßª`mAm{ß H{$
H$B© dJm~ H$m dU©Z H$aV{ W{
2. C›hm{ßZ{ H$m[a{H$a gßª`m (Kaprekar Number)H$r Im{O H$r&
gßª`m, 6174, oOg{ "H$m[a{H$a oÒWamßH$'(Kaprekar Constant) ^r
H$hm OmVm h°&
`h EH$ ‡og’ ‡oH´$`m g{ Ow∂S>r h°, oOg{H$m[a{H$a Í$Q>rZ H$hV{ h¢:$
gßª`m 6174 H$m{ H$m[a{H$a oÒWamßH$ (Kaprekar Constant) H$hV{ h¢&
Bg gßª`m H$m EH$ ode{f JwU h° gd©‡W_ h_{ß
(1) Mma AßH$ H$r H$m{B© ^r gßª`m b{Zm h°, oOgH{$ Xm{ AßH$ o^fi hm{ß&
(2) gßª`m H{$ AßH$m{ H$m{ Amam{hr Am°a Adam{hr H´$_ _{ß obI{ß &Bgg{ Am[H$m{
Xm{ gßª`m`{ß o_b{ßJr&
(3) A] ]∂S>r gßª`m H$m{ N>m{Q>r g{ KQ>mE±&

Om{ gßª`m o_b{ Bg [a [wZ: H´$_ gßª`m 2 VWm 3 dmbr ‡oH´$`m
Xm{hamE±& Bg ‡oH´$`m H$m{ "H$m[a{H$a Í$Q>rZ(Ï`dhma)' H$hV{ h¢& Hw$N> oZoÌMV
MaUm{ß H{$ ]mX Am[H$m{ gßª`m 6174 o_b{Jr& BgH{$ gmW "H$m[a{H$a Ï`dhma'
A[ZmZ{ [a ̂ r o\$a ̀ hr gßª`m o_bVr h°, Bgrob`{ Bg{ H$m[a{H$a oÒWamßH$
H$hV{ h¢ &
CXmhaU- h_Z{ gßª`m br 3141 & A] ‡oH´$`m H´$_mßH$ 2 H$m{ Xm{hamZ{ [a
E{g{ H´$_ Mb{Jm-
4311 - 1134 = 3177
7731 - 1377 = 6354
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6543 - 3456 = 3087
8730 - 0378 = 8352
8532 - 2358 = 6174
7641 - 1467 = 6174
`h JoUVr` ‡oH´$`m BVZr AmH$f©H$ Am°a ahÒ`_` h° oH$ Bg{ A∑ga
"6174 H$m OmX' H$hm OmVm h°&
oZÓH$f©$-oZÓH$f©$-oZÓH$f©$-oZÓH$f©$-oZÓH$f©$-  Bg em{Y [Ã g{ h_ Bg oZÓH$f© oZH$mb gH$V{ h° oH$ AmO H{$
AmYwoZH$ H$mb _{ß h_ JoUV H$m Om{ ÒdÍ$[ X{I ah{ h° BgH{$ _yb _{ß ^maV
H$r g_•’ JoUVr` kmZ [aß[am oZohV h°^maVr` JoUV H$r ode{fVm
BgH$r _m°obH$Vm, gy˙_Vm Am°a gmd©H$mobH$Vm _{ß h°& d°oXH$ gyÃm{ß _{ß oN>[r
JUZmÀ_H$ j_VmE±, ]m°Ym`Z Am°a o[ßJb O°g{ F$of`m{ß H{$ `m{JXmZ, Am°a
Am`©^Q>, ]´˜Jw· VWm ^mÒH$amMm`© O°g{ _hmZ JoUVkm{ß H$m H$m`© `h
og’ H$aVm h° oH$ ̂ maV _{ß JoUVr` oMßVZ AÀ`ßV CfiV Am°a d°kmoZH$ ahm
h°&

AmO ZdrZ amÓQ≠>r` oejm ZroV 2020 _{ß ^maVr` kmZ [aß[am H$m{
CgH$m _hÀd Edß ÒWmZ o_bm h° h_{ od⁄moW©`m{ß H$m{ ^maVr` JoUV kmZ
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