e <=Wfq =1 ="

(Introduction to Three Dimensional Geometry)

¢ Mathematics is both the queen and the hand-maiden of

all sciences — E.T. BELL*®

12.1 9f@eRT (Introduction)

&0 Sd ®, Tor forelt a1 o feorm wen g it fearfa frerfoor
% foq 24 39 ad ° I WER d9 1F Yassicd W@mst 9
Aifereh AT k1 trerearehan gidt 21 37 Y@ w1 Frdwmer oIk
39 T ifesh 3RAT I 3TN o W 39 fag & fRwme
(coordinate) hgd B ardfaeh Sfe o SHRI Sheidl T o
o feoq fogetl @ € Hay €Y ® W1 21 I<RwE: AR
4 heh T TH Tig &1 faf= gua o feafq e1een w e
¥ W WHE dF 9H S SR GgAE H# TH Sl -
farfere oo o feafa anfe, 1 ot ST 1 STTavFshar gt 2 Leonhard Euler

<t o T R 7 D e g P 7 (1707-1783 A.D.)

% el ek 312 Bd oF 9@ i Ak i feufd o1 fHaier o6 o6 fag g9 37 fagst
A R e A A S e A S e 9 B A B el 5
SE, 1 o STEYTHA TSl B 3Td: BN ohad & el sfesh i WER wifash qall §
wead 3l w1 frefud w3 & fau dF geme w1 sravaswar B §, S fag w5
RO A ARl @ A, 91 SH FE % B W % H 9 FA T FH H W
o e e 39 A 1 B A WER Wiesied S ATl qel 21 3 WER Hiaested
FE I I O oA S B e w Al 9 S s fag o e ke aa
o wrier FravTier el 81 39 WehR 3fdiel (space) W e w fag & & Fdwies
B ¥ 39 e | e fafardia sfafter o senfufa 1 gt Sereuiett w1 steeE
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122 fafada siafter o fdoner ot fEvnih-ae1 (Coordinate Axes and
Coordinate Planes in Three Dimensional Space)

fag 0 W yfa=sfa 3 ot &F TR &9 qai

1 Heql HIfT (SMHfd 12.1)1 A T 7 ,%\ %
s X'0X, Y'OY $R Z'0Z W wfa=sfid wd A
& fore woen: x-31eT, y-31eT 3 z-2787 hed 174
TH Twd; Ed § foh 3 A Yl wWeR o g ST
T= W AUGRIUTeR FETeR b FEd €1 XOY, v &—pe - S>Y
YOZ 3R ZOX, el %1 wer: XY -, YZ-7, 0
qq ZX-dd, Fed 21 A i der Fdene qo vt
FEAN 2 A

TH HES & I H XOY 6 o 7l 3R X v
Z'0Z 3@ * 9 XOY W dded o 71 A VA
HI ok qet o &fderd: W @ Z'0Z Wl Heaa: MR 12.1

Bt B XY-0 ¥ OZ T o & Fw 1 iR

T @l MR SR Oz &1 fKen ® e # oIR A T @ wonerw w6t €1 S
3H YR ZX-dd o e OY fen & A ¢ At s oIk ZX 9 ok &d OY!
1 feen & Ardt T SRAT FoneAs e 71 YZ-9d o geg@ OX fen ¥ A ¢ et
YTeHeh 1 $Heh Ui OX' w1 feen o A1t ¢ Rt smomenes gt €1 fig O w1 Fdenen
e 1 gt foig wed &) dF fdene det siafker 1 e W § Sied €, 9 sreerwi
@& 9™ XOYZ, X'0YZ, X'0Y'Z, XOY'Z, XOYZ', X'0Y'Z', X'0Y'Z' 3R XOY'Z' ¥
ok fom s 1L IL, 0L, ..., VI B0 Wefefa e &)

12.3 3iaiker ¥ uek feig o fdvmier (Coordinates of a Point in Space)

sfafter o fafeea fFdumied, e aet iR got faig wfea fFuner fem o =am o qv=q
feu fog o @9 =3 (x, y, z) 1 TG H o1 fafy qen faama: T genst o ks
(Triplet) ST M W fafker  ¥ma 63 (x, y, z) o FuRO w3 *1 fafy o1 o@ &d
IR @ =ren #3d R

safta # KU U fag PH XY -7 W PM @ Z ng’y’z)
ied © fS@es g M® (31epfa 12.2) 1 7a M ¥
X318 W ML &a Eifau, it 399 LR fiem 21 9 ;
STy OL=x, LM =y 3R PM =z 74 (x, y, z) f&ig ; 2 Sy
P frdensh Feemd €1 39 x,y, z 1 e f6g P /0 .C -
& x-Tadenew, p-fadensw, qwon -fdwnw {..... Vonnns v
FTd 21 aasfa 12.2 7 e 3wd 3 fw fag KL (x’l‘;f, 0)

P(x, yz)mXOYZﬁﬁiﬂH% 3d: x, y s X
gl e 2| AMeRTe 12.2
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WPWWWﬁ@ﬁxyﬁ?z%ﬁgwmﬁmélﬁw
Fiaie o feorq fordlt fog P 1 Wiaar arafaes d@nst o wiva B <s® (v, y, 2) & fooa
ST 2 z
foeta:, foeelt B (x, 3, 2) & T i)
M W W x o 9 x-34 R fag L FEiRa
FQEI W XY-7 | fag M Fetfa s &, F x: 3
Glﬁgﬂéﬁﬁiﬂﬁ(x,y) Bl &3 <ifSe fom LM :

-->A
=1

. O >y
AT x-3 W AT T Ay & TAR S PR
21 foig MR Tg=7 o 9ve 89 XY-dd A D
N . X
MP o G &, 3aR fag Pl z o G ofr12.3

feftor w €1 39 weR fawifa fag P &
ﬁi\ﬂ"ﬁ(x,y,z)%l a7d: faRe # feerg fagstl &1 arafas demst o wiva fafks
(x, 3, z) © WT Theh-HTadl @A &

fasheua:, sfafter o feoq fog P 9 9 fadwnss qaf & wwict fF qat S €, i
X-3981, y-31e1 SR z-1&] Kl HAW: A, B @un C fagei W wfesfca e €
(3mepfa 12.3)1 9% OA=x, OB=y @& OC=z e q fag P & F<ens® x, y IR zEW
%Sﬁ'(?{ﬁng(x,y,z,)&Wﬁmﬁ%lmﬂﬂ:x,yﬁ?z&ﬁqﬁmﬁwgﬁ
W fig A, Baen C fauifta s €1 foig A, B e C ¥ &0 w39l YZ-ad, ZX-dct el
XY~ & HHid qF e @ied g1 39 a4 aal %1 ADPF, BDPE @@l CEPF &
giesen fag Tred: P e, S shiva-ifesw (x, yz) & H 2
&1 <@ € T At sfaiter § &1 63 P (v, 3, 2) €, A YZ, ZX a2 XY el § ofared 3
HUI: x, y Al z B

fig O % firderieR (0, 0, 0) ¥l x-311 W feor forelt foig o Frdwmw
(x,0,0) 3R YZ 91 | Teera et faig o Fewmes (0, y, z) & 2

feauit w65 & Frdwisl o fog 3@ ey #i fif o € foad fag feem g
B Frefafea anoll el erere o Fsment o fog <oridt 21
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IO 12.1
?;\«& I I 11 v | Vv VI VII | VI
X + — - + + — — +
y + + - — + + — -
z + + + + — — - —

ISTETT 1 3epfa 12.3 §, A€ P o Fewner (2,4, 5) €l F o fdsnes o sifeg
T g Foh o OY o erfeer At ot <t 3= 21 om@: F o fdenss (2,0, 5) @
IETETOT 2 o STSf9 T hiferq forw g (-3, 1, 2) @R (-3, 1, -2) feem €

T 9ROt 12.1 9, f9g (-3, 1, 2) TR o=@ ¥ qen fag (-3, 1, -2) S o™= o
feerg B

[ woamerett 12.1]

1. T g x—31a1 W feor 21 5ok y-Fidenar qen o-fadenes @ 22
2. & fig XZ-a H 21 39k y-Tdene o sR A 17 9 F¥ Hhd &7
3. S oreiell o AW ey, e Frefefea fag feem )
(1,2,3), (4,-2,3), (4,-2,-5), (4,2,-5), (—4,2,-5), (- 4,2, 5), (-3,-1,6) (2, — 4,~7)
4. fo =@ F o F
() x-31& AN -3 <A Th WY A W T a9 9 €, SH qel i

FEd B
(i) XY-d o wh fog o e ®Y o B &
(i) e e Sfafier = sy o fawfsa s 2

12.4 & foigetl & orar i g (Distance between Two Points)
feferdta e frerma o &om <1 fogefl & ot &1 S0 1 e1ear ot ok €| 38T o
T T sTed W forar fafari e & faw v R

A S, FEhIE S1e OX, OY Ao OZ & |ma & fag P(x,, p,, z,) qen
Q (1,1, 2) B!
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paen Q foge 9 fene e o Z

TR I Eifew, g gd | sy 1
fierar @ foreent faenof PQ @ (RfEm
SR 12.4) 2
F9ifh /PAQ UH WHHIUI @
ard:Ll PAQ H, - 33 A
PQ’ = PA2 + AQ? (D) X
[ Fifh LANQ = T FHHI, o >Y
zHfT ANQ H,
AQ? = AN? + NQ? (2
() R T e Ta e e, v X T 12.4

PQ? = PA2+ AN? + NQ?
3, PA=y2—y],AN=x2—x13:ﬁ'{NQ=zz—zl
2
gg W’ PQ2 = (‘xz _x])Z + (yz _y]) + (Zz _Z])z
3Ad: PQ=

8 7 fage P(x,y,z) R Q(x,, y,, z,) 2
fargre: "Tﬁix] =y, =z,=0, s1fq fag P, (ﬁz\f%%"( 3 F 257 )= Vo+1+4 = J14

0Q = \/x, 4y, 4z, ,
oo & 7o fag 0 3R fFeft i3 Q (x, . z,) & A &1 T W B¥elt 2
3eTeTur 3 fagen P (1, -3, 4) 3R Q (-4, 1,2) & o= %I 3I = Hife)
g PQTagetl P(1,-3,4) SR Q (-4, 1,2) & o= =1 5 =
PQ = \J(-4—1)2+ (1+3)*+ (2— 4’
= J25+16+4
= J45 = 357
IAEUT 4 WY 6 P (-2,3,5),Q(1,2,3) 3R R(7,0,-1) W@ Bl
T 81 WA © T W@ fag, e €t W f e 2

&

el PQ-=

QR = (7 1%+ (0- 27+ (-1-3)* =36 +4+16 =56 =214
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3R PR = \/(7+2)*+(0-3)*+ (-1-5)° = /81 +9+36 = /126 = 3./14
39 THR PQ + QR = PR
ama: foig P, Q 3IRR W@ 2|
ISTEIOT 5 71 65 A (3, 6,9), B (10, 20, 30) 3R C (25,41, 5) Th FHHIOT B o
ofre &2
T -9 9 e U ' © T
AB? = (10 — 3)2+ (20 — 6)* + (30 — 9)?
=49+ 196 + 441 = 686
BC2= (25 — 10)> + (— 41 — 20)? + (5 — 30)?
=225+3721+625=4571
CA?=(3-25)2+(6+41)7+ (9 —5)?
=484 +2209 +16=2709
B9 W € fF CA?+ AB? % BC?
3d: AABC T Guahivl e =it 21

IATETT 6 < fageti Aden B fdenes wawr: (3,4, 5) IR (-1, 3, -7) € wfasfia
f9g PoF 9¥ 1 FHIHIU A HIWY, Safh PA2 + PB? = 242,

&1 A Tfaeier fag Pen e (x, v, 2) €l
o1& PA2 = (x— 30+ (v — 4P + (z - 5)
PB*=x+1)2+(p-3) +(z+7)3
fSq T widery o SER, PA’ + PB? =24, B9 WiW eIl ©:
(=3P +@-4+@E-5+ @+ 1) +@-3) ++7)P=2~
A 22+ 27+ 222 —4x — 14y + 4z = 2k* — 109.

| worare®t 122
1. frAfafaa fog-gmi & o= &1 g0 79 St
(i) (2,3,5)3(4,3,1) () (=3,7,2)3R(2,4,-1)

(i) (~1,3,-4) 3R (1,-3,4) (v) (2,-1,3)3(-2,1,3)
2. =<uizw & fag (-2, 3,5) (1,2,3) R (7,0, -1) W@ 2l
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3. f=fafea «1 genfya Fifsu:
(i) (0,7,-10), (1,6, - 6) 3R (4, 9, — 6) Th TAlgaTE B o ¥ B
) (0,7,10), (-1, 6, 6) IR (— 4,9, 6) T THehI0 Bl & Y 2l
(i) (1,2, 1),(1,-2,5), (4,—7, 8) 3 (2, -3, 4) T THIR =qefs o o 2l
4. U9 foge o wHeE w1 GO W@ sitew W feg (1, 2, 3) @R

(3,2, -1) 9 gugwy €l
5. fagen P o a7 g 1 GHishor T wifee ot fagei A (4,0, 0) SR B
(-4, 0, 0) @ A 1 FTHA 10 21

125 faurs G (Section Formula)

zZ
T it fgfara senfafa o e oen € fo N Q
59 YR THeifoes wdg e § T @ R%T
T %1 o s § sfa: im0 AT fig SV
o Tdener A hid ©1 379 §H TH Hehodd & P
forean fardia snfafa o forg e 2 . s o or 5
. . . N Z—Z

T AT s 2 5 Pl ;@?r :QIO_TM =y
Q(x, ¥, 2,) HE: ] R (x,y,z) @ @€ PQ
m:nWﬁW:ﬁWW%IXY—W? |
PL, QM 3R RN o« @ifsq) wqeed: PL11 QM X LDN M
11 RN € a1 37 < ofeil o a1g XY-aa | feer TR 12.5

& fag L, M 3R N 3% @ R foa & =it 39 aa

3R XY~ & Ufaessd ¥ et #1 foig R 9 @1 LM & @9 W@ ST @ifsw) ST
Y@ Wi MU @ o dd | feerd @ den Y@ LP (feiid) & S @R MQ %I T™
wiaesfed e 71 S 3Mehfa 12.5 | Wi 2

Tqeed: WG9S LNRS 3R NMTR SHieR =g €1 el PSR iR QTR ¥ea: wwey
1 zafer

m

n

Y JehT z=
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aﬁm'a:ﬁwxz—aasﬁIYz T W o9 WiEH R g I B w,
ﬁszmxz

m+n m+n
om: fag R <t fog P(xl,yl,zl)aﬁ'{ Q(xz,yz,zz)aﬁﬁ:laﬁa'lﬁ ™ @ H
m:neh I Y d: fauiea s 7, o e €,

mx, +nx;, my, +ny, mz, +nz
2 2
m+n m+n m+tn

I fag R, T@1 @S PQ &l m : n UM H a1 fawifsd &ar 31 df 39eh faenes
STH G W n Rl —n W faeenfuq st W oy S €)1 39 YwR R o fdens @i,

(mx2 —nx, my,—ny, mz,—nz j

my, +ny, + nx,

y

b b
m-—n m-—n m-—n

feafa 1 wea-fog o Fdonss afk R, t@rae PQa# 9a-fag 8 @ m - n=1:1T@H W
XX tx, oty _ z tz,
X = 5 > 5 ﬁ'{z 5

FP(x,y,z2) 3R Q(x,y,z) F fGaH af W@ @ & 7=-fag & few ¢
feafr 2 Y@ s PQ Rk 1¢a@mﬁéﬁﬁ*ﬁ%&ﬁ R % Fréeri

®k C 1+k T 1+k
W W 9w fRT ST 9 7

g IR 9 3 95w @t fHam arelt W@ W e foag Sat ueel o gd e |

IR el 2

Serevur 7 fageti (1, -2, 3) 3R (3,4, -5) & e @ o+ @1 G *i o 2:3

" (i) 37a: (i) I famfsa & ot fog & fdens s s

A (i) 9H S P (x, 3, 2), A (1, -2, 3) 3R B(3, 4, -5) ! ToHem= o1l {@n @ i

3d: 2:3 | fawe = 2

b (22080 9 _24)+3(2) _2 _2(-5)+33) _ -1
T 5 2+3 s’ﬁTZ 2+3 5

92 -1
T A fog (gag’?) 2l



202 Tiforg

(ii) 5 ST P (x, , 2), A (1, -2, 3) 3R B(3, 4, —5) ! Toei o1el @1 @S &
Rl S 2: 3 W A fawe e 2
_204E0) g, 20+ EED)

e, T T ’ 2+(33)
_2-5+(3)0) _
R T 2+(9))

ara: et g (-3, -14, 19). 21

ISTET0T 8 TI9SH T w1 WA wh fHg wifSe o {65 (4, 6, 10), (2, 4, 6) 3R
(14,0, -2) 5@ 2|

T T AT A (-4, 6, 10), B (2,4, 6) R C(14, 0, - 2) feu 7w fag €1 7m <fifsg
fag P,AB ! k: 1§ fawifsiq s ©1 @ Pop fdsmen 2:

(21(—4 4k + 6 6k+10j
k+1 k+1" k+1

A o1 BH W= Y T kon fRE W o fag fag P, fag C o wur €
2k—4

=14 @ W) 9 3
k+1 Gl BT 76, 2( 2)Te
k+1 _§+1
2
SE| ikl
6(—2)+10
6k+10 _0(=7) .,
i k+1 §+1

WC(140—2)E|%’1%|§%GﬁABﬁ3 2 U o 9 fover s & iR o8l P
21 3/: A, B9 C W@ 2|

SaTEuT 9 faue fmes i (v, v, 2), (6, 0y 2,) T (x,, 0, 2,) 1 S HEH
(Centroid)a?%aﬁaﬁmx g o ot
mmFﬁmABcwﬁrﬂa%mﬁwﬂﬁABcé?ﬁiwsm (Vs 2)s
(¥ ¥y 2,) T (x5, y3, 2),

mWBC%nmﬁgD%WD%ﬁW@%

Xyt Xy Yy ty; z, tz;
2 7 2 72
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AT IS 1 ohgeh G® S et AD W ofd 2: 1 W faureH o< €1 g6l G %

e €
+ + +
2(X22X3j+xl 2(3’22)’3)4_% 2(22223j+zl

2+1 ' 2+1 ’ 2+1

a

IaTEor 10 fagew (4, 8, 10) 3R (6, 10, -8) =i fHei el @1 @, YZ-a g1
519 U § faws g €, S8 T st

T OH oifST YZ-aa 65 P(x, y,2) T A (4, 8, 10) 3R B (6, 10, -8) ! et aret
@ e ® k1 fave wan @1 dl fag Por e ®;

FiifF P, YZ-da1 W forq © gaforg s ;E- s 1

4+6k_
k+1
Ell k=—§
T YZ-dd AB®HI 2:3 o o | srel fauiferd e 2

[wroreett 12.3]

1. fagett (-2,3,5) 3R (1, -4, 6) I o™ o o+ W1 @< &1 3T (i) 2:3
T 31d: (i) 2:3 § drera: fawfsa & are fag & e 3 sifa)

2. e wn ® 6 f6g P(3, 2, -4),Q(5, 4, -6) R R(9, 8, -10) W@ &l =&
I T wifST fSed Q, PR 1 faef wmean B

3. fagett (-2, 4, 7) 3R (3, -5, 8) & foaW =l W@ @, YZ-9a gR1 o
aqu | faver gran €, 39 A it

4, fawsE g3 &1 g e @t fe fag A(2, -3, 4), B(-1, 2, 1) @

g 2|
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5. P(4,2,-6) 3R Q(10, -16, 6) o e =relt ¥@1 @e PQ &l &9 fi-wifsw
F are fageti o fdene Fa wifew)

fafaer 3crgvor
ISEIOT 11 TEY fom fog A(1,2,3), B (-1,-2,-1),C(2,3,2) SR D (4,7, 6) Th
THR =g o Y € W 98 T e T R
TA e WA % fu fF ABCD U& THIq =q4s €, 88 T @ soisli o1 99M fa@m
1 eI B

AB = = [4+16+16=6
BC = = J9+25+9 = /43
CD = = J4+16+16 =

DA = (1442 -7)*+(3-6)* = J9+25+9 = V43
FifH AB=CD iR BC = AD3141%!11ABCDQT:H1q1q1;n;|;[<,:1@[g|
o9 7% f9g & o fau f& ABCD WVL('@ Do Badnes 1922 02
3R BD 99 & ¥, B0 UM € :

AC= \J2-12+(3-2+2-3) =1+1+1=3
BD = \/(4+1)2+(7+2)2+(6+1)2 =J25+81+49=./155.
Fifeh AC = BD | 31: ABCD T& 379 &l 2l

faertl AC A€ BD TR THIGHITNG T €, o 01 1 FA sieh o
ABCD &1 g9/ =qw fag fean 51 ok 2

IR0 12 o5 P =9 TH=T 1 TR0 A1 HITSTC S 39 FohR = € & Sqaht
fageit A3, 4, -5) 9 B(-2, 1, 4) ¥ <& 99 2

A HE fag P (x, y,2) 3@ R € T PA=PB
o =3+ (p=4P+ (2 +57 = J(x+2)*+ (y—1)*+ (z—4)’

a (x=3)+(y=4) +(z+5) = (x+2)" +(y-D* +(z-4)’
Ell 10x+ 6y — 18z -29=0.
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ISEIOT 13 T B9 ABC &1 s (1, 1, 1) B1 A A 3R B o s s
(3,-5,7) 9 (-1, 7, —6) B fag C o Frdener @ wifsw
A M C ok TS (x, y, z) € R g G & fdenes (1, 1, 1) Ru R

zgfey , A x=1
, Ay=1

, M z=2.
ad: C o feeme (1, 1, 2) @

T 12 °¥ fafaer gy=maci
1. A =ges o oF 9 A3, -1,2) B(1,2, -4) 9 C(-1, 1,2) & = i

D % fréviE @ Ff @ﬂﬂs_ 10k+4g

2. TF B ABC & vt & fréwme A A0, o ké) Bo, 4, 0) @en
C(6, 0, 0) B s =1 wifeaemie 1 @arE A6 ity

3. = F19sl PQR 1 whseh qa foig © R 9i¥ P(24, 2, 6), Q(-4, 36 -10) 3R
R(8, 14, 2¢) & @ a, b 3R ¢ H1 AF A i)

4, y-o1g W 39 fag o fRw® 7@ *ifsw 5wt f9g P(3, -2, 5) ¥ g0
5 @

5. P(2,-3,4) 3R Q(8, 0, 10) = fHem oreft Y@m@e W feerd wh fag R w0
x-fideier 4 21 fag R o s s sifsw)

(GWohd A oifie R, PQ &1 k1 W fawifsg s @1 fag R =& e

i)

6. A fig A IR B ®w"wr: (3, 4, 5) @@ (-1, 3, -7) €1 =R fag p gr f4fifa
Tgeeg Q@ Gafud iRl T1d HIfSTY, STEf PA2+ PB2=k? W&l k TR 2|
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HRTIT

& Tforia senfafa o SusRifores e Fesne fem 5 feene T ReR deeg
@t Bt 2

o frduredl o gm, 9 9o Fuifa w0 € f9= fdena 9@ XY-9a, YZ-7a 9
ZX-ae1 Fed &

& < Frder q1 siaRer 1 oS 9l W died € 5 ot wed B

L 4 ﬁ%ﬁawﬁﬁﬁ%ﬁﬁgpéﬁiﬂﬁﬁﬂ%@m(&y@@m
¥ feran S 21 96l x, YZ-9d 9, , ZXdd ° 9 z, XY dd 9 5 2

& () x-1a W e fog & s (x, 0,0) €
(i) y-@11 W fomedt fag o fdene (0, y, 0)
(i) z-3181 W Ferelt fog = Fwnas (0, 0,z) Bl

& 3 g Px,y,z,) TN Q (x,y,2,) & &= F 7 G 8

L 4 ﬁﬁg\"}ﬁP(xlylzl) qe Q(xz,yz,zz)aﬁﬁﬁﬁmﬁi@@?ﬁm:n
I W Sd: R W fawfyd wE A fag R o fevis wEwn:

s s Tt m\a%wz}%z)f
RBn 2miB 2 h+n 3}%T

& T faget P(x, v, z) 3R Qx, y, z) ® faH =@ W@ @ PQ &
Teg-fag o faden €

¢ Th %{HTTI foraer 3ftef o fdeme x,y,2), (X9, 2,) #R (X3 Y5 23) %, &
hoeh o Teweh ®:

efeeTias gy

1637 ¥ T ovciftieh Safhfd o S Rene' Descartes (1596—1650 A.D.) = deii™d
wfafa o & o Sco@dg & fHar, T geeffashRes  Piarre Fermat
(1601—1665 A.D.) 3R La Hire (1640—1718 A.D.) = it 38 &= # = fepan|
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Tl 5 i o wEl o Tifadia safufa o dey ¥ gee ®, wq fovg faeem
& 1 Descartes i fifardia sfafter & fag o fadensrt & fawa & SHar off
g 3= 4 fomfaa =& foam

1715 % ® J. Bernoulli (1667—1748 A.D.) 7 Leibnitz ! fa@ T ® @
frumier el w1 IR= Seaifgd © 5 g9 o i o) @ R

TEYeH T 1700 %o T %9 Qaw_e'ﬂ:ﬁ EDl J&Id fhT T Antoinne Parent
(1666—1716 A.D.) % w@ ® dAvaiften 3 st o fawa o famga foae=m 2|

L. Euler, (1707—1783 A.D.) ¥ &9 1748 ¥ Yah1¥Ta 91 &ieh ‘SATHIT
=’ & T we o R & 59 st o fafadta fdene swnfafa @
YeAaited Ta HwAds avH T&d T

SEel YAt o Hed o 918 &1 SAHfG 1 0 | SAfye o ¥ famr
foren e, 9T WaMH YAM Einstein o 99e@g o fagid ¥ w@WH-95d
STIHI (Space-Time Continuum) H & 2l




