vesk: 5

;fOyM dh T;kfefr dk 1fjp;
e

5.1 Hkfedk

"ICn T;kfefr* (geometry) ;ukuh HIK'W of *iCnk ME;k* (geo) VIj "elViu* (metrein)
I fey dj cuk gA fE;k di v g MFo* ;k "Hife* vij efViu dk vF g "ekiuk*
oIl , Bk arhr ghrk g fd T;kefr di mnxe Hife ekiu dh vio® ;drk o) dij.k gvk
gh xf.kr b bl "Wk dk ve;;u fofllu - ik e iR;d 1kphu IH rkvk Hjk fd;k
X;K ptg og fel gi] cchytu g phu ok] Hkjr g suku gk ;k budkl (incas),
bR; kA bu IH; rivik of yk xk dk vud 0;kogfjd BeL;kwvk dk lkeuk djuk TMk
ftue T;kfefr o) fodkl dh fofdu 1dkj I wvio®;drk IMiA

mnigj.k o) rij 1j] €c Hh uty unh e ci<
Fit) rk foftklu Hife Lokfe;k o) ByXu [krk
o) cip dh 1fjIhekvk (boundaries) dk viu HiF
cgk y thrh Fibd bu ci<k o) ¢ n] bu ifj Ihekwvk
dk Tuk cut; k thrk Fiid bl di; ol fy,] felokfl;k
u lyy {=ily 1fjdfyr dju o} LiF gh 1jy
jpuk, dju o fy ] vud T;kferh; rduho) vij
fu;e fodflr fd,A migu T;kfefr o Kku dk
mi;kx VUUHCMEE o0 wk;ru fudkyu rFik ugjk
Vij fijkfeMk (pyramids) 0 fuek.k dju e fd;H
o ,d dv g, fijkfeM (truncated pyramid)  ViNfr5.1: dVk gvk fijkfeM
(nf[k, viNfr 51) dk vk;ru Kir dju di Igh
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1= Hih thur Fib vid tur g fd fijifeM ,d , Ih Bk viNfr girh g] feEldk viekj
,d f=HE sk ox ;k dib vU; cgHkt girk g vij felol ik"o 1Qyd (sidefaces
| lateral faces), Aij ,d gh fen ij feyu oky fiHt gir gA

Hkjrh; migegkpha e] gMlik vij elgutknMk] bR;kn dh [knkosk 1 ;g irk
yxrk g fd I/ %Vh dh IH;rk (yxHix 3000 bﬁiﬁ) u T;kfefr dk ipj el e
mi;kx fd; og ,d mPp difV dk IxfBr left "tgj vR /d zi |
fodflr F vij cM ;ktuics <x I fufer fd, X, FkA mnkgj .4F] IMoQ ijLij
lekrj gkt Fib wij Hifexr ukfy;k dh 0;0LFk Fitd %k e fofdlu 1dkj of vud
dej gvk djr F& ; ckr n"krh g fd uxjoklh {i=fefr (mensuration) Vi
0;togifjd vdxf.kr e 1.k - i I fui.k FiA fuek.k dk; e 1;kx dh thu okyn bV
HVVE 1) 1dib (culb) thrh B wikj bu bk o fy, wvuilr yEckb | pkMKb % elVib]
4% 2% 1 ghrk FiA

tkphu Hkjr e] BYckl=k (800 biii&500 biiiii) T;kfern; jpukvk o ny,
egRol .k xFk Fit ofnd dky dh T;kefr dk mnxe ofnd 1tk o) fy, vio®;d
fHu&fHilU 1dkj dih ofn;k wij vau&oQ. Mk o fuek.k d, I gva 1fo= vau k

dk vi/Zd iHkolkyn 1/d ghu o fy,] muo] LFku] muo{ Jk WAj { ]
ckj e L1V o1 1 fu/kfjr vunik o) vul j] g r FA Ay /kfed f@ ny ]
oxkdkj vij onkdkj ofn;k dk 1;kx fd Fi] tcfd Notfud ith LFkyk of

fy, vi; ]f vij leyck of tu (fey ty) 1 cu vidkjk dk 1;kx

vio®;d ghrk kA (vFoon e fn ) AJh;:k* e ,d nlj ol I tM uk lef}clg
fHt vrfufgr gh ; f:kat bl idlj 0;ofltFr fd, x, g fd bul 43 NIV
G xkb f:kk i dk fuekk rk gh ; |fi ofn;k dh jpuk dju e ifj*i% T;kfert;
fof/ ;k dk mi;kx fd;k ] fiQj Hio bul Lcf/r f0%rk dh dib ppk ugh dh
XbA

mijidr mnkgj.k ;g n*fr g fd T;ifefr dk fodkl wij vui;kx fo"o ol IHih
LFuk 1 okrk jokd 1jUr ;9 cM vO;oflFir idkj I gk jok FikA 1kphu fo"o €]
T;Mefr of fodkl dh bu xfrfof/; k dh d Jkpd cir ;g g fd budk Kw ,d
i<h 1 nbjhib<h ok skrkedffid - 1 ;kriM o) ofk dh iflk;k i fy [k In"k
;KON wU; fof/ k}kjk fn;k ik kA Ika ]ge ;0 Hh 1kr g fd oN BH; riwi]
tl fd cchykfu;k e] T;lkfefr d WR;i/d 0;logkfyd nf'vdk.k oky fo'; rd
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Itfer joh rFik , Bk gh Hijr vij jke e jokt felolfll; k}kjk fodflr dh xb T;lfefr
e e[;rh ifj.lek o) dFu gh fufgr FiA bue 1fd;kvk (vFHok fof/;k) ol dib
kid fu;e ugh fn X,A oLrrh cchyk vij felokfl;k nkuk gh u T;lfefr dk
15k viZdkTkrk kogkfjd di;k o) fy, on fd;k rFk mldk ,d @ecY fokku
Q -1 e fodflr dju o] fy, cgr de die fd;i 1jir ;ulu €It IH;rkvi e
bl ro{ 1j cy fn;k trk Rk fd dN jpuk, fdl 1dkj gk trh gA ;ukfu;k dh
vili#p mu dFul] feudk migiu LRkfIr fd;k F&) dh IR;rk fuxefud roQ.k
(deductivereasoning) dk mi ;kx djd tipu e Fh (nf[k, ifjf"'Vv 1A

,d ;ukuh xfkrK FYD (Thales) dk J; tirk g fd
migu Bcl igyh Kir miiflk proof) inku dit ;g
miiflk bl dfu dh Fh fd olk dk 0;kI ol di
lefpHiftr (vRkr nk cjicj Hikx k e foHiftr) djrk gh
FYD di,d Icl afl¥ %5 ikbFixkg I (572 biiif)
Fi] feldk uke viiu vo'; Buk gixid TRkl wvij  E——ea®S
mlo) WFk;k u vud T;kfert; x.i dh [E dh wvij gyl (640 bnln&546 biif)
T;kfefr o) flYark dk wR;k/d fodkl fd;kA ;0 ViNfr 5.2
1fd;k 300 biti rd thjh jgi blh le; fel e <
vyDtiM;k of ,d xf.kr of f'i{id nyM (Euclid) u
ml le; rd Kir xf.kr o) IHh Kku dk ,df=r fd;k
vij ,yleVl (Elements)uled viu ifl% xF of -

e ml 0;oflFr fd;k migiu ,yneVl dk 13 ve,k,k

foHifer fd;k] feue 1 iR;d dk MifLrdi* e rk g
bu 1fLrdkvk u lelr fo"o dh T;ifefr IC/h Ie> dk :fyM (325 biii&265 biif)
viu okyh itf<;k rd iHifor fd;k VINfr 53

bl ve;k; e] ge T;kfefr o ifr ;DyM ol nf'vdk.k dh ppk djx Vij
T;kfefr o) orefu Loz1 1 bl tiMu dk 1;Ru djxA

5.2 ;DM di ifjHk%,] ViHxghr Vkj ViH/Kj K,

;IDyM o) le; of ;ukuh xf.krKk u T;kfefr dk ml fo'o dk ,d f0%krh; ifrelu
(model) lkpk ftle o jgr Fi4 fen (point), j[I (line), ry (plane) [;k 1'B (surface)],
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bR;kn dh voZkj.k, mu olrvk I LFkfir dh xb tk mqu VL&KL FiA widk™k
(space) Vkj muol vkl&ikl o) Bklk o] veé;;uk o i 1j] d Bl oLr dh
i
N

fl%4rh; T;kferh; vo/kj.k fodflr dh xbh ,d Bkl (solld) dk vidikj gkrk g eki
vij fLRfr gkrt g rFk ml ,d LFku | nllj LRku rd y &k € Idrk gh bld
ifjlhel, 1'B (surface) dgyirh gh ; vidi'k of ,d Hix dk nlj Hix 1 iRd djrh
g Vvij budh dib elvib ugh gkrtA 1Bk dh ifjlhek, 0@ (curves) ;k Ihélh j[Kk,
(lines) gkrh gA bu j[lkwvk d flj fcn (points) gir gA
Bilk 1 fenwvk (Bil&i"B&j[I,&fcn) rd o] riu pj.k 1j fopkj dift,A 1R;d
k e] ge ,d folLrij] ftl ge foek (dimension) H dgr g] 1 ofpr gir gA
blfy,] ;g dgk thrk g fd ,d Bkl dh riu foek, gkrh g] ,d 1"B dh nk foek,]
,d j[ ,d foek gkrt g wij ,d fcn dh dib foe ugh gkrtd ;fDyM u bu
dFkuk If{Ir o1 1 oafjHk%vk o) i1 e ilrr fd;iA migiu viu bu
joL; kn7kauk dk wkjeH A, yheVE* dh ilrd 1 e 23 1fjHi'l, (definitions) nd]
fd;k bue 1 olN ifjHk%, uhp nh & joh gh
1. ,d fcn (point) og g feldk dib Hix ugh ghrid
2. ,d [k (ine) piMib jfgr yEckb ghrh gh
3. ,d j[k ol flj fcn gir g
4. ,d In/h gk 00 j[k g t Lo; 1j fenwk o) BkF Bakv -1 1 fLRr
gkrh gA
,d 1'B (surface) 0g g ftldh ojoy yEckh vikj piMkb gkrh gh
6. 1'B o] fdukj (edges) j[i, girh gA
7. ,d lery 1'B(planesurface) , Ik 1'B g th Lo; ij I0/h jIMkvk ol HiFk
Bikv i B fLFkr ghrk gA
;fnoviki eskutod bu ifjHEMVE dk nk] rk k,x fd oN ink €l Hix]
kMKb] yEcb] ik -1 0] bR; fn d L1V zi I vkx vij vi/d le>fu db
ko drk gA mnkgj .MFK fen dh 1fjHK 15 fopkj dift, € ;fDyM u nh gA bl
ifjHk e] »,d Hix* dk ifjHk'r dju dh vio®; drk g efu yift, fd ge ;g
ifjHif'r dj fd ,d Hix og g & "{l=k* Xjri g] rk ge 1uk M=k dk 1fjH 'k dju
dh vio" ;drk gixih vrk ,d oLr dk 1fjHif'r dju of fy,] viidk vud oLrwvk

ul
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dk 1fjHkt%r dju dh wvio® ; dr¥ gk h g ij fcuk fdIh vr o] ifjHk'wvk dh ,d
yEch k[kyk kir gk drh gA bigh dij.ko™k] xf.krKk Hk ;g Ifoekktud ik x;k
fd olN T;kerh; nk dk vifijkf kr (undenned)eu fy;k t,A bl fof/ 1] ge
,d fcn dh T;kferh; IdYiuk d Alj nh gh MfjHE* dh ryuk e ,d cgrj
vrKiufed wviHkl tkir djxA blfy,] ge fen dk ,d I{e fcni (dot) I fuzfir
djr g] 1jur bl I{e fcnh dh olN u o(N foek vo"; gkrh gh

bIh idkj db Bel;k mijiOr afjHk"tk 2 e Hih wikrh gh ble pkMib wkj yEcko
dk I nkk vkrk g vij bue I fdlh dk Hh 1gy Ifj Hik'%r ugh fd;k x5k gA bllh

kj.K] fdIh Hh fo'k; o) vé;;u of fy, oiN ink dk wifjHikkr jLk x;k gA
blfy 1 T; fefr e ge fen] j[& vij ry (;fDyM of ‘iCnk e lery 1"B) dk
VifjHii'ir *iCnk o) -1 e elu dj pyr gA Qoy ;0 ckr vo©; g fd ge hlg
vrKiuked -1 I fuzfir dj Idr g vFHol Mifrd ifrelui* (oLrvi) dh
Igi;rk B L1V dj Idr gA

viun bu 1fjHktve 1 akjEHk djr g,] ;DyM u ofN x.k dik feuk 1% fd,
IR; dFiu eluu dh dYiuk dit ; dYiuk, kLro e L1"Vrk BoO;kih IR;* FiA
migku budk nk oxk e foHkftr fd;iA ; Fk % wiHkxghr (axioms) Vij
ViHelkj .k, (postulates)h migiu VHZk] .k kCn dk 1;kx mu dYiukvk of fy,
fd;k  fof"k"v i I T;kfefr 1 Rct/r FoA nljh vij] Biell; voZij.lk, 1ftlg
1k % viHxghr (axioms) dgk x;k° 0 leuk Fin ftlg fUJrJ xf kr e 1;kx fd;k
x;k vij ftudk oloy T;kfefr 1 gh fo'i'k Bc/ ugh Fikd viHxghr wikj wviHielkj . kvk
dh vij vi/d thudijh o] fy, 1fjf*k'v 1 dk nf[k,A

;IDYM o) olN vHkxghrk di] fcuk muo) Mjk fn, @e of] ulp sk € jok gk
(1) o oLr, tk ,d gh oLr o] cjicj gk ,d nlj of cjkcj girh gh

2 ;fn cjicjk dk cjicjk e Mk ] ri 1.k Hh cjlc gir gA

(3) ;fn cjicjk dk cjkcjk e I AVE;k &k, rk KkiQy Hh cjkc ghr gh

(4) o oLr, t 1jLij Nikrh of] ,d nlj o} cjkcj girh gA

(5) 1.k viu Hix T cMk gk rk gA

6) ,d gh oLrvk o) nxu ijLij cjicj gkr gh

(7 ,d gh oLrvk o) wvi/ 1jLij cjkcj gir gh
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; Nell; vo/ij.lk, fdl idij of ifjel.ik (megnitudes) of Intk e dgh xb
oA |gyh lell; vo/ij.k dk leryh; viNfr;k o) fy, i;ix fd;k & 1drk gk
mnigj .MF] ;f,d EHHE db {ekaly ,d v o) {ikiQy o) cjkcy gk vig bl
vi;r dk {=kily ,d ox o {kily d cjkcj o] rk f=Ht dk {i=kiQy Hih ox of
{i=iQy o) cjkc) ghxkh

,d oh 1dlj o} ifjek.kk dh ryuk dh & Idri g Vj mlg tM k Idri
q] ijerUu&fHkUu 1dij ol 1fjek.lk dh ryuk ugh dnh t Idrh g mngj Fl ,d
jkd vi;r e tiMk ugh t Idrk vij u gh ,d di.k db ,d ipHt
(pentagon) | ryuk dh tk Idrh gh

Aij sk gvk piFlk vilxgir ;g crir gv irir girk g fd ;fn nk oLr,
lole (identical) gk (VFkr o ,d gh gb)] rk o cjkcj girh gA nllj "iCnk €] dib
Hh oLr Lo; o) cjkcj gkrh gh ;0 Veé;kjki.k (superposition) o) flvr dh
roQIxrrk idV djrk gA viHkxghr (5) M cMk g (greater than)* dh 1fjHK nrrk
gh mnkgj.KF ;tn dio jiE* k B, fdlh U; Jh*k Adk ,d Hkkx of] ri A dk jifk B

wvij ,d vi; jif'k Q |efy[ th Idrk gA Nolfrd -1 1] A>B
di vF g fd dib c, Ik g fd A=B+Cgh

vib, vc ;DyM dh tkp viHk/Zkj kv (postulates) di ppk djA ; bl 1dij
gh
fok/kj k1:,dfen 1 ,d vl; fon rd ,d I/h j[ [loph € Idrh gA

e;ku nift, fd ;g V).l ge crir gfd nk fHu (dlstlnct)fcnv I gidj
de 1 de ,d j[lk vo"; [iph €tk Idrh g] 1jir bBT ;g ugh Kkr girk fd , I
,d 1 viZd I/ [k, ugh gk Idrid 1jlr viu lelr dk;k e ;DyM u] fcuk
o(N cr . g cj&ckj dYiuk dh g fd nk fHlu fenwvk 1 ,d vi}rh; (unique)
Jk gn [kph € Idrh gh ge bl ifj.ke dk ,d viHxghr o) 1 e uhp n jg
gh
vitkxghr 5.1 ¢ fn, g, nk filu fenvk I gidj ,d vi}rh; jIk [loph € Idrh
oA

fcn P 1 gkdj fdruh j[K, [hph € Idri g thfen Q I gkdj Hib thrh gk
(nf[k, viNfr 5-4)\ ojoy ,dA ,g Jlk PQgh fcn QI gkdj thu okyh , I
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fdrun j[, g tk fcn P 1 gidj Hh thrh g\ ojoy ,d] vFkr j[i PQA bl idj]
mijior dfiu ,d Lo; f1¥% (sdf evident) IR; g vij bltfy, ge bl ,d viHixghr
o) -1 e el yrgA

ViNfr 5.4

Vi) K2 ,d Hr j[k (terminatedling) db viuf*pr - I c<k;k € Idri
oA
e;lu nift, feldk ge vtdyj[ [M (linesegment) dgr g] ml ;fDyM u
Hkr jIK dg kAvr]oreud k- e] nhjh viHZkj .k gdgrhgfd d
J [ M vij folLrr djol , d j[ cutb & Idrh g (nf[k, viNfr 55)A

ViNfr 5.5

vt/ ks fd I di ofin elu dj wij fd I =756 1 ,d olk [Wpk
Idri gh

ViH/Zkj Kk 4 - THA Iedkk ,d nlj oQ cjicj gr oA

VK ks st d I Kok BZh JIvE iy fx) dj viu ,dogh vigonk
vrh di.k (interior angles) b| Idkj cuk fd bu ntuk d.i dk ;ix fey dj nk
ledilk 1 de gl rio /0 jI, viuf'pr z1 1 c<k, thu 1) mlh wij

feyrt g fel vij ;g ;kx nk Iedk.kk I de girk g

mnigj . F) viNfr 56 €] j[ik PQ j[ikvk AB
vkj CD 1j bl idkj fxjr g fd vri dik 1 wij
;] th PQ o] clb wij fLFkr g] 180° 1 de

gA vr] j[k, ABWVij CcD vrr/ PQ 0 clb Vi )
ifrPNn djxih VINTr 56
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mijior wkpk Vi) vk dk oloy n[ku el 1] ge ;g Li'Vrh irk py t,xk
fd wU; viHielkj.kvk dh ryuk e viHZj.k 5 oN viZd tiVy gh nljh wij]
vilkZij b, 11 4 brun 1jy vij Li'V g fd mlg Lo; fl% IR; o] -1 e eku
fy sk thrk gh ijUr] blg 1% djuk 1Ho ugh gh bfy,] bu dFuk dk fouk miiflk
(proof) o) LotNr dj fy;k x;k g (nf[k, ifjf"k'v 1A bl tfvyrk o) dij.i] ikpoh
VIHIZL & T vxy VUPNn e viZd e;hu fnjk &k, xiA
vitdy] "G e i Afokxghr* nkuk ink dk ,d nlj o) fy, ,d gh VvF
15k fd;k k kgA oiLro e] viH/kj.k ,d f@;k (verb) gh tc ge dgr g fd
"vkb vitkelj. ko dj*] rk bldk vF g fd *vib, fo"o e if{kr 1fjAVukvi
(phenomena) oQ VviZtj 1j olN dFiu dgi* bidh IR; rifell; rk dh tip cin e dh
rh gh ;fnog IR; g] rk ml *viHelj.x o) -1 e Loth dj fy;k tirk gh
ON wvfHxghrk dk ,d fudk; (system) Vioji/h (consistent) dgyirk g
(nf[k, afjf"'v 1)] ;fn bu viHkxghrk 1, Ik dFu fufer djuk vIHo g t
fdlh vi; vitxghr ;kigy f1% fd, x, fdlh dFu o] foji/h (contradictory)
gk vr] ;fn viHxgirk di dib fudk; sk gl rk ;g Huf"pr djuk vio®;d g
fd ;g fudk; wvioji/h giA
;OYM u viun vz, vij viHixghrk dk nu o cin] budk i;kx wi;
if].kek dk 1% dju e fd;k fiQj bu ifj.kek dk 1;kx djol] migu fuxefud
rol.k (deductivereasoning) Hjk oIN vij 1fj.kek di fl1/4 fd;k feu dFuk dk
fIv fd;k o Lk&; (propositions) ;k ie; (theorems) dgykrh FitA ;fDyM u
viun viHxghrk] viskZkgleve] afjHECkE vig o igy Y dih xb desk dbo1;ix
djol] ,d rifold k[kyk e 465 lig; fuxfer (deduce) fd,A T;kfefr o) oN vxy
ve;k;k e vk bu vitkxgirk dk i1;kx djo) olN 1e;k dk f1% djxA
vib, wix viu oty mnigj.k e n[k fd ;fDyM u o)N ifj.lkek dk f1% dju
o) fy, viuh vidkxgirk wvij vz vk die fd T idly 1;kx fd ;i

mnkgj-k1: ;A Bvkj C,d j[ik 1j fLFkr rhu fcn g vij B fenvk A vij C
o) chp e fLFr g (nf[k, viNfr 5-7)] ri fl% dift, fd AB + BC=ACgh
e—o///'B//*C—%

A

ViNfr 5.7
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gy - mijior viNfr €] AB+Bco] lift Ac ikt g

g ;yM dk vidxgir (4) dgrk g fd o oLr, th ijLij Likrh gk ,d nlj
o cjkcj girh gh vri] ;g f1% fd;k ¢ Idrk g fd

AB+BC=AC

oA 5k ft fd bl gy e ;g elu fy;k x;k g fd nk fenvk 1 gidj ,d vf}rh;
J11L [hp th 1drh gh
mnkgj.k2: 1% dife, fd ,d fn, g, jIK[M 1j ,d leclg f=HE dh jpuk
dh ¢ Idrh g
gy : mijkDr dFiu e] ,d nh gb yEcib dk ,d j[k[M] elu yhfe,] ABfn;k g
Infk, WANfr 5.8 iyA

C C
A B A B A B
(1) (ii) (iii)
ViNfr 5.8

;0k viidk o)N jpuk dju dh wvko®;drk gh ;fDyM dh viHkZkj. b (3) dk 1
djof] wii fen A dk olin wij AB fAT;k ydj ,d on [lhp Idr g
[nfLX, VINfr 584 bl idij] Bdk ol eludj vij BA fAT;k ydj ,d vi;
olk [iopk & Idrk gh ; nkuk olk efu yhft fcn cij feyr gh ve jk[IMc AC
vij BC [Ihp dj a ABC culb, [nf[k, ViNfr 5.8 ii)A

blfy,] viidk f1% djuk g fd ;g fiHkt ,d leclg f=HHt g_ vFir AB=AC
=BCgh

V(] AB=Acq] D;ifd ; ,d olk dh =T;k, gh (1)
blh idkj] AB=8BC (,d gholk dh f=T;k,) )
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mijiOr nkuk rf;k wvikj ;DyM o) 1gy viHkxghr (o olr, t ,d gh oLr o] cjicj
okrh g ,d nlj ol cjkcj grh g) 1 wvki fu'd% fudky Idr g fd
AB=BC=ACQA
vri] A ABC ,d leclg fHt gh
e;ku nift, fd ;g ;fDyM u] fcuk dgh crk,] ;g el fy;k g fd ofink A wij
Bdi ydj [Ihp x, olk ijLij ,d fen ij feyxa
vc ge ,d ie; f1% djx tk fofHlu ifj.kek e vud ckj viZdi"rk 1;kx d
trh gk
1e; 5.1 nk fHlu jLkvk e ,d 1 vi/d fen mH;fu'B ugh gk IdriA
miiflk: ;0 ge nk j[K, 1 v mnh gb gh ge ;g f1% djuk g fd 1 vijme oloy
,d fcn mHk fu'B gh

FiM Te; o] fy,] ;g elu yift, fd ; nk j[K, nk fllu fenvk PVl Qi j
i1frPNn djrh gh

bl 1dkj] nk Hlu fenvk Pvij Q I gidj thu okyh v nk [k,
mgk thrh gA 1jUr ;g dFu fokxgh 51 0] fo#%s g] ftlo vulkj nk fHkUu
fenvk I gkdj ,d vi}rh; j[k [iph € Idrh gA vrk] ge el dYiuk 1 py
Fk fd nk j[i, nk fHu fenvk | gkdj tk h g Xyr gh

bl ge D;k fu'd fudky Idr g\ ge fu'd' fudkyu ij clé; gk tir g

fd nk fHlu j[kwvk e ,d 1 vi/d fcn mHGfu'B ugh ghxid |
1"ukoyh 5.1
1. quufyf[r dF e | dw&l driu IR; g vij diu&l dFiu viIR; g\ viu mlkjk
o) fy, dkj.k nhft,A

@) ,d fen 1 gidj ojoy ,d gh j[k [fph € Idrh gA

iy nk fHu fenwk I gkdj tu okyh vI[; j[ ,

iy ,d Tk j[& nkuk vk viuf*pr i 1 c<ib tk Idrh g

v) 3t nk olk cjicj g] rk mudh f=T;k, cjkcj ghrh gA

) VINfr 59 e] ;fn AB =PQVij PQ=XY g] rk AB=XY gixih
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ViNfr 5.9

2. fukufyf[kr ink e 1 iR;d dn ifjHik% nhftt,A D;k buol fy, olN , 1 in g] ftlg
ifjHiftr dju dh vio®;drk g\ o D;k g vikj vii blg ofl 1fjHif'%r dj 1k, x\

Gy letrj jk, (i) YEC j[W, i) J[M
(v) olk dh f=T;k (v) OX
3. ulp nh gb nk v/ lvk 1 foplj dift, &

@) nk Hlu fen A vij B fn, jou ij] ,d riljkfen C, 1k fo]elu g & A vij
B o) chp fLFkr ghrk gA

@iy ;gtde 1 de ,1 rhu fcn fojel g fd o ,d [k 1j fLFkr ugh gA

D;k bu viHZkj vk e dib vifjHktkr *iCn g\ Dk 5 vk, vioji/h g\ D;k
; >OyM dh viHZkj v T ikir ghrh g\ Li"Vv dife, A

4. ;fnnk fenvk Avij Bo) chp ,d fen C, Ik fLFir g fd Ac=Bcg] rt f1Y dift,
fd AC:%AB gt ,d viNfr [ip dj bl Li'V dift,A

5. 1'u 4 e] cj[k[M aBdk ,d eé;&fcn dgyirk gh fl1Y dift, fd ,d jk[M
dt ,d vij oloy ,d gh eé;&fcn ghrk gA
6. ViNfr 510 e] ;i AC=8Dg, rt fl¥% dift, fd AB=cDgh

B D
A C

viNfr 5-10
7. ;DyM dh viHixgirk dh Bph e fnsk gvk vitixghr 5 ,d Bo0;kih IR; D;k efuk
thrk g\ (&;ku nift, fd ;g i"u ikpoh viH/j.k I Bcf/r ugh gh)
5.3 ;DyM dh 1kpoh viHk/kj.kk o) lerY; Zikrj.k

xt.kr of bfrgkl e ;fDyM dh ikpoh viHkelkj. & dk WR;k/d egfo gh vuPNn 52
I aub b v/l db in dife,A bl v/l .k of ifj.KeLoz1 ;fn nk
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j[ j iju o h j[k o) ,d gh wkj of nkuk vrh di.l dk ;kx 1800 gi] rk

uk [, |frPNn ugh dj IdrhA bl fok/ ko) vud lerY; .|er k
(equwaJentverSIons) gh bue 1 ,d lyiQ;j dk viHixghr (PlayfairsAxiom)g
(fel LdivyM of ,d xf.krK thu lyiQ;j u 1729 e fn;k Fk)A ;g9 bl idlj gh

if;d Ik rvig ml 1y u fLFkr |R d fcn €. _

PO fy] de}r J[ gt m \\\/P’ -
P I gdj tirh g vij 10f le: rj gA e ~~.
kar511 e] wii n[ Idrgfd Pl
gkdj tiu okyh IHI j[kvk e 1 ojoy mah ]
I 1o Iekrj oA viNfr 5-11

bl ifj.le dk futufyf[kr -1 e Hh 0;Dr fd;k € Idrk g %
nk fHUu TfrPNn j[&, ,d gh [k o) Bekrj ugh gk 1driA

~

;DyM dk viuh iFe 28 ie;k dk flIY: dju e ikpoh
Vil dh dib vio®;drk ugh M vud xf.krKk wvij Lo;
;fOyM dk ;g fo"okl Fk fd ikpoh viH/lj.lk oiLro e ,d ie; g]
fel phjk v/ vij vU; viHxghrk dh Bgk;rk | f1Y fd 5k
Idrk gh 1jUr ikpoh vik/kj.lk dk 1e; o -i e f1% dju o] IHh
i;u vIiQy job 1jlr bu 1;Ruk of dij. k ,d eghoi .k miny/
gb & ;g miyft/ wvud wU; T;ifefr;k dh jpuk, (If'V) jom )
T;fefr;k ;DyMh; T;ifefr (Euclidean Geometry) I cgr fHilu gA VINfr 5-12
blg v;fDyMh; T;kfefr;k  (Non- Euclidean Geometries) dok thrk gA bu T;lfefr;k dh jpuk dk
fopkjk of bfrgkl e ,d ehy dk iRFj ekuk thrk g] D;kfd rc rd iR;d 0;fDr ;g fo*okl djrk
Fk fd ;DyM dh T;ifefr gh ,d ekt T kfefr g vij li.kfo'o ;DyMn; gh ftl fo'o e ge
jg jg g] mhdh T;kefr dk vc v;DyM; T;kfefr n™ik;k t pdk gA olLro e] ;g xkykdk
T;ifefr (spherical geometry ) dgyirt gA xkykdkj ifefr e j[i, I0/h j, ugh girh gh  jK,
% ollk (great circles) (tk ,d xty vkj mlo) oQn 1 gidj tku oky ryk Q ifrPNnu I iklr

Uk gkr g) o Hix ghrh gA

ViNfr 5.12 €] j[, AN Vij BN (ti ,d xky of ni% olik o) Hix g) ,d gh j[k
ij yc gh 1jir ; ,d nlj 1 fey joh g] ;|fi j[ik AB of ,d g vij o) vrk di.K dk
s nk ledk.k 1 de ugh g (olLro €] ;g 90° $ 90° = 180° g)A NiFk gt é;ku nift, fd
f-tHt NAB o) dik.lk dk ;kx 180°1 vi/d g] D;ifd 4A+45:1800gA bl idij] ;DyMn;
T;fefr oloy ,d ry e cun viNfr;k o fy, g ell; gt o@ i'Bi e ;g vlily jgrh gh
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vc] vib, ,d mnigj.k yA

mnkgj .k 3: fuEu dFtu 1j fopkj dift, % In/h jkvk o) ,d , 1 ;Xe dk vilrRo
g t ,d nlj I if;d LFkku ] IenJLFk (equidistant) gkr h gh D;k ;0 dFu
;DyM dh ikpoh vk dk ,d 1R;{k (1K) 1fj.le g\ Li'V dift,A
gy :,d j[k nyt, vij ,d fcn CHoynfe, & [ 1 1) fLFr u gihre] lyid;]
viHxgir 1] € ;DyM dh 1kpoh viH/Zkj.k o) BerY; g] ge tiur g fd P
okdj thrh gb ,d vi}rh; j[k mg tk 1 0] Bekrj g

vc] ,d fen dh ,d j[ 1 njhmd fon B [k 1j My x, yEc dh yEckb
okt gA mij fLFr fdlh fen | j[ | di njh kj | 1j fLFr fddh fon 1 j[k
mdh nji Ino lelu gixtAvrk] ; nkuk K, 1vij miR;d LR 1j ,d nlj |
lenjLF g
fVii.fh & vxy OIN wve;k;k e &k vki 1<x og ;fDyMh; T;kfefr gixih 1jUr] bue
gekj Hjk 15kx fd, x, viHxghr vij 1e; ;DyM o) viHxghr vij 1e;k 1 filu
gk 1dr gA

1°"ukoyh 5.2
1. wvii ;DyM di ikpoh v/l ok fd 1 idij fy[ix rifd og Bjyrk 1 1eh
th 1o)\

2. D;k ;fDyM dh ikpoh vitkZkj.k 1 Bekrj jIlkwvk of viLrRo dk vifpR; fuZifjr
ghrk g\ Li"V dift,A

5.4 Lkjk*k
bl ve;k; e] vhiu futufyf[kr fenvk dk ve;;u fd;k g%
1. ;|fi ;OyM u fen] jIk vk ry dk afjHi kgl ijlr xfkrKk u bu
IfjHk"kvi dk Lohdlkj ugh fd sk gA blfy, T; fefre bUg ve VifjHif'hr ik o -
e fy;k thrk gh

2. Vitxahr vij Vil I dYiuk, g g LitVred Bo0;kih IR; gkrh gh blg f1%
ugh fd;k thrk g
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3. ie; o dFu g ftlg ifjHKvE] viHxghri] 1gy 1% fd, x, dFuk vij fuxefud
roQ.k gk ¥ fd;k thrk g

4. ;DyM o] olN viHxghr Fk %
(1) o olLr, tk ,d gholr ol cjicj g ,d nlj of cjkcj gkrh gA
2 ;fn cjicjk dk cjicjk e Mk €,] rk 1.k Hh cjicj gir gA
@) ;i cjicjk dk cjicjk e 1 AVk;k &,] rk *KkiQy Hb cjkcj gkr gh
4 o oLr, tk 1jLij bikrh gk ,d nlj o} cjkcj ghrh gA
(5) 1.k viu Hikx 1 cMk ghrk gA

N

)
)

w

) ,d gholrvk o) nxu ijLij cjicj gkr gA
@ ,d gh oLrvk o) vi/ TjLij cjicj gir gh

5. ;fDyM dh vk, fuEu Fb b
viHk/kjkka: ,d fen 1 ,d wvi; fen rd ,d I0/h jIK [kph € Idrh gA
VviHk/kj . kk2: ,d T j[k dk viuf'pr z1 | c<k,k t Idri gA
Vit .k 3: fd b dk oQin elu dj wij fdlIh =75k 1 ,d olk [ipk & Idrk

oA
VviHkZkj .k 4: IO Tedik ,d nlj oQ cjicj gkr gh
VfHk/kj ks:;fn ,d I/0 jIK nk EnZh jLkvk dj fxj dj viu ,d gh vij nk

rh dk.k bl |ko cuk, fd bu nku k dk.kk dt ;kx fey dj nk ledk.lk I de gf]
rk o nkuk In/h jIK, viuf*pr i I c<k, tw ij mhh vij feyrh g ftl vij ;g
;hx nk Tedk.kk 1 de ghrk gA
6. ;DyM dh ikpoh viHkZkj.lk o) nk BerY; Zikrj.k g ¥
@y 1R;d jlk 1vig ml 1j u fLlFr 1R;d fen pol fy,] ,d vfirh; jIk m
girh g th P 1 gkdj thrh g vij 100 Dekrj gh
@iy nk fHou TfrPNnh JI&, ,d gn j[% ol ekrj ugh gk HdrtA

7. ;DyM dh ikpoh viHk/Zkj .l dk 1gyh phjk vilZkg .k dh Bgk;rk 1 f1Y dju of
IHO i;Ru vEidy joh 1jUr bull wU; T;Hefr;k dh [t gb ftlg v;DyM;
T;Mefr;k dgk thrk gA
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