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(Introduction to Three Dimensional Geometry)

«*Mathematics is both the queen and the hand-maiden of
all sciences — E.T. BELL ¢

12.1 sftreRt (Introduction)
70 WA 2, for Rt a1 o feom we fag @t feafa frefoo
& fou &d 39 99 9 3 WOR &9 wd yiassied et 9
ifereh 3R T STawaeRar it 21 37 T@et st fdema iR
39 3 Aifae 3Rl & s o gy 39 fog o fReme
(coordinate) wed ¥ SRfaes St H BHRI shaiel Teh ael
¥ feord foigetl @ € Her 7€ ® a1 1 SSME0E: Safer
T Theh U U 75 i fafa= gug o feufa stoen w e
¥ W WA d% WA o S argAE w1 Th
faferse e o feefq onfe, &1 off ST 1 sTTevashdl et 21 L eonhard Euler
(1707-1783A.D.)
Tl YR Tk AL 1 Bd ¥ Teohd gU T foed aed
1 fr=relt ik 1@ Bd o 9@ hi A w1 fearfa @1 fraio 9 o6 foe g 39 fagei
FT T RN A OR F R 9§ v T afew 5@ g Y, FW R we 9
S, T A STEvIRA TSl ¢ 3T: TH T a Tl dfed d WeR difas adll 9
iered S W e s o fow i genst w1 sreveesha gl 8, S fag #1 Q
TR o Erl @ A, 9o 3T FI o WY Y FAE H A B ¢ FH H TWER
oo ARl qU IH A 1 HB diH WER Fiaesied w a7 €1 3 WER giaesiea
FH 9T qoll ¥ o9 IRA F Fe B Gt 9 G 39 f6g o fiF fdere qa
o grier Frdvnier seed &1 39 YRR 3FdRer (space) ¥ feord ww fog & i e
T ¥ 39 1 | e fafardia siafier o sanfafa &1 geryg Seeu et w1 stemEe i)
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122 fafada siafter § feoner o fdvnier-ae (Coordinate Axes and
CoordinatePlanesin Three Dimensional Space)
fog O W yfi=sfd w& A dF WeR o9 qal
W HEql HIfY (Mhfa 12.1)1 A FH T
W@s X'0X, Y'OY @R 2'0Z W wiaesied i
T e e x-31e1, y-31er 3R z-378 Fed o
B TEd: 3@Ed € b 3 Al W@l wWeR @ 2l
T= Y WHeRITUTeR Tewner Fm™ Fed ©1 XOY, yr
YOZ 3R ZOX, deil %! hHel: XY e, Y Z-ae, <7
qq ZX -, Hed 21 A dF qor e qa
FEA B

T4 TS o el i XOY d od &1 3R
Z’0Z {@l #1 qe XOY W wead od g1 4
HTTST o ded I Afdoia: W @ Z’0Z [l FHeAa: aMmeRfar 12.1
Bt 81 XY-ae1 § OZ 1 &9 § Ho a1 A At
T il e @R OZ' 1 feen § e 1 3R At 7 3t wonere =it 1 i
IH YRR ZX-ql o <ifed OY faen & At 7€ SRl emrenes #iR ZX aet o &g oY
=1 feen & A1t 7 AT Bones Bt €1 YZ-a o wegE OX fen | A v gt
TR q 9ok W OX' &1 faen & = ¢ it swomensk et 71 fig O =1 Frdwniss
e 1 ge foig wed € A frdens qot efafter i e 9 | wied ¥, 3 sreerel
@& M XOYZ, X'0YZ, X'0Y'Z, XOY'Z, XOYZ', X'OY'Z', X'OY'Z' 3R XOY'Z' Bl
At 5= wmet: 10, ..., VI SR YRR i 2

123 3iafier ¥ wes feig o fEyniar (Coordinates of a Point in Space)

fafer o fafeea fadertedl, fdenies qait 3iR got foig wfea Frdenier Ferm o =19 o qwemq
feu foig o o e (x,y, 2) F T & *1 fafyr qen foama: 9= genst & ffss
(Triplet) fiu sIM W siafler ¥ @d f5 (x,y, 2) & FaRor & &1 fafy =t o190 &n
IR ¥ = w1 2

siafts # &Ky U fag PH XY -q@ W PM @ A 'l;(x’y’Z)
e & fSesh 78 M ? (eTehfa 12.2) 1 aa M @
X318 T ML o @ifae, s 389 L R faea 81 79 ;
WY OL=x, LM =y 3R PM =zd4 (x, y, 2) fag : Sy
Per frdeme weam &1 39 xy, zl wE: fag P /0 :C 7
& x-fdens, y-fdems, qur -ffwms ghao--- Yoeunns v
F8d 31 anasfa 12,27 gudwd & fk fag KL (x’hg, 0)

P(x, Y, 2) 3791 XOYZ ¥ feord 8, 37d: x, y 3Rz X
e e B AMeRfa 12.2
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Ifg Pferelt o oyl ® @ di x, y 3R zoh g aggaR uRafid e S €1 39 YR
siafet | feora fordt fag P &t Witaan amsdfass @@nsti o wiad BfSw (X, y, 2) 9 foman
\_lﬂT'ﬂ%| Z

foetma:, et Bifss (x, y, 2) & fRu
M W H X o 9 x-316 W fug L FuiRa A
7 &1 [ XY —aa ° fag M feifia =@ €, F X P
et gge Fdemes (x,y) &1 = ST & LM :

O >Y
AT x-3 W T T A y-3F& S HHIR g'xﬂ ..... 51> B
21 foig M R 9g=7 o 9 89 XY -de W A D
MP @ ©ied ®, 38w fog P&l zoh T .

faufor @ €1 39 wehR frwif@ fag P &
e (x, v, 2) Bl o1a: sfaRer o feer fogeti =1 arafas demet & wiga Hifw
(X, y,2) 9 9 Toheh-H7Tal W& |

faeheua:, saRe o feord fog P ¥ &9 fdwie 9ol & A & da di=d ©, S
X-318, y-3e AN z-31e H wA: A, B aen C fageti W wfoesfed ww @
(3Tepfa 12.3)1 9§ OA=x, OB=y @&l OC=ze! i fag P & s x, y 3R zed
& 338 81 P(X, Y, z) & &9 ¥ forad €| foeima: x, y @i z o e W W g9 fdened
W fag A, Baen C fruifta swd €1 fsig A, Bden CH &0 HHY: YZ-dal, ZX-aa qe
XY-dd & GH@ dH 9a @i=wd €1 1 fHf el 1 ADPF, BDPE e CEPF T
Hiresed fog wred: PR, St siua-fifke (X, y2) o & 2l
&1 <@d § T afk sfafter § & f6g P(x,y, 2) €, @ YZ, ZX @2 XY dell ¥ e sRal
HUI: X, yql z 2|

fig O % frderier (0, 0, 0) ¥l x-a1&l W feora forelt foig & firdwriam
(x,0,0) 3R YZ 7a1 # feerq feorelt foig o Fewnar (0,y, 2) &

B e e e
2| Frefafaa aroft sl el § fevmes! o foag <wid 2
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| 12.1
f@;\«& | I 11 v | Vv VI VIl | VI
X + - - + + - - +
y + + = = + + - -
z + + + + — - - —

SETET0T 1 3Mepfa 12.3 ®, A P ok féwiak (2,4, 5) €Al F ok fadenies wma wifsu)
gl fog Fop forw OY o srfeer =rdt T <& 9= 21 ema: Fos fden® (2, 0, 5) R
SETET0T 2 o 1S9l I Sifery fod fag (-3, 1, 2) @ik (-3, 1, -2) fem 2

T 9RO 121 9, 95 (-3, 1, 2) 3 o=@ ¥ qen 65 (-3, 1, -2) B T=iw H
feora 2

| worerett 12.1|

1. U fog x—31e1 W feord 21 g@eh y-fdunien qen z-fadene a0 @2
2. Uw fag XZ-—aa 9 B| sEeh y-Fiiener o 9R W 9 1 hE Hehd €2
3. S T o AW oaEy, T frefatea fog 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. f&@ T =1 qfd s
(i) x-31e1 3R y-21e1 T Th WY el W TH qal S99 €, SH qd hl

Fed B
(i) XY-qa & e fag o e ®9 & B B
(i) Trwies qa sfafer i sy W fawfsa w2

124 =Y fagan o oter =t 0 (Distance between Two Points)

fferdia fdwrien e & &o < forgefl o e 1 < 1 e1eaeq 6t 9o ) oTRT o
W 0 e o T e fre & faw & 2
HA efifST, wHepifores 1& OX, OY den OZ % d& & fag P(x,, y,, z,) @@l

Q (X, ¥, ) &
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Pden Qfegsti & fdens aai & Z
AR 9 Eifeu, fSed ed twn wy
fyetar & foree fasof PQ 2 (3fEm
3ehid 12.4)

FifH /PAQ TH HHHIT 2
s/l PAQ H, P 905 A
PQ? = PAZ + AQ? - (D)
T: Fifh LANQ = T HHEHITI, >Y
zgfa | ANQ ¥,
AQ? = AN? + NQ? .. (2
D) R Q¥ e g, fF X AFHA 124
PQ? = PAZ+ AN? + NQ?
o, PA=y,-y,AN =x2—xle>‘-'ﬁTNQ:g—z1
T THER, PQE= (X, — X2+ (Y, - ¥,) + (2, — 2)?

Sk PQ = (%) (Yo~ Y1) *H(2-7,)°
7e A fagel P(x, y,, 2) QX v, 2) F = * 3 PQ o forT T <
faetma: afsx =y, =z =0, #¥iq fag P g1 fag O =t @

0Q = /%, +y,’+z,°
oo = 9ot fag O oIk foret f3 Q (x,, v, 2) o Sl &1 T W =t 2
sarevor 3 fage P (1, -3, 4) 3R Q (-4, 1, 2) & o= &1 Tl 3@ *ifem)
el PQfegati P(1,-3,4) 3R Q(-4,1,2) o = & gt 21
PQ = \/(-4-1)%+ (1+3)%+ (2— 4)°
= [25+16+4
= /45 = 3/5%F%
IETETOT 4 WY T P (=2, 3,5), Q (1, 2, 3) 3R R(7,0,-1) §@ =
Tl B9 WA © fop ot g, ww & W R fem e @)

il PQ= /1+2)%+ (2-37+ (3-5)° =/0+1+4 = 14
QR = (7-2%+ (0- 2%+ (-1-3)° = /36+ 4+16 = /56 = 214
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R PR = \/(7+2)%+ (0-3)%+ (-1-5)? = +/81+ 9+ 36 = 126 = 3/14
T9 ¥R PQ + QR = PR
ad: fag P Q@R R =@ €l

aTETuT 5 7 fag A (3, 6,9), B (10, 20, 30) 3R C (25, —41, 5) Tk GHehI0 B9 ok
e &2

T -9 9 e U B @ R
AB2? = (10 — 3)2+ (20 — 6)2 + (30 — 9)2
=49+ 196 + 441 = 686
BC2= (25— 10)? + (— 41 — 20)2 + (5 — 30)?
=225+ 3721+ 625 =4571
CA2 = (3—25)2+ (6 + 41)2 + (9 — 5)2
= 484 + 2209 + 16 = 2709
e UM € T CA2+AB? 3 BC?
3d: AABC T FHepvl 39S =& 21

SaTetul 6§ feigeti Aden B ok fdenes sust: (3, 4, 5) 3R (-1, 3, -7) ?1 Tfasfia
fSg P 9o 1 WHIHIU T1d SIfST, Safh PA2 + PB2 = 2K2.

o1 A Tfaeier fag Pas e (x,y, 2) 2l
SEl PA2 = (x=3)?+ (y—4)>+ (z-5)
PB? = (x+1)>+ (y—3)*+ (z+ 7)?
feu My wfdary o SHER, PA%+ PB2= 2k2, B Wi Bl @
(x=3+ (y =47 + (@=5F + (x+ I + (y= 3+ (2+ 72 = 2
A D+ 2y% + 22— Ax — 14y + 4z = 2k> — 109.

[ womaett 12.2]
1. fretfefad fig-gmi & <9 #1509 HIRCG
() (2, 3,5) 3 (4,3,1) (i) (=3,7,2) (2, 4,-1)

(i) (=1, 3,—4) 2 (1, -3, 4) (iv) (2,-1,3) 3 (-2, 1,3)
2. Tuifsw f foig (-2, 3,5) (1,2, 3) 3R (7,0, -1) ®4@ 2
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3. TrAfafed =1 wenfad wifsa:

(i) (0,7,-10), (1, 6,—6) 3R (4, 9, — 6) T THlgaTg FH19yst & ¥fid B
(i) (0,7,10), (-1, 6, 6) R (—4, 9, 6) T THHI Bl o o €l
(i) (-1 2 1), (1,-2,5), (4,-7,8) 3R (2, -3, 4) Tk THR =S & e 2|

4. w0 fogei & WH=EF w1 IO A6 &ifew S fag (1, 2, 3) @R

(3,2, -1) ¥ gugw 2

5. feagati P& oF H=aa 1 GHiH0l TSIty et fagesi A (4, 0, 0) 3R B

(-4, 0, 0) ¥ i =1 Fnmha 10 2l
125 fawrs= 97 (Section Formula)
T sHifs fgfardta snfafa o go e € T

fhg YhR QU0 idid e | T @
He T U oA § oiq: e w0 A fa
o Tderier @ %d B 379 €W TH Hehoudl @
forear ffaedta sanfafa & fog s &)

A ety sfafte | <1 fag P(x,y,,z) @
Q (X, Y, 2) §1 7 R(x,y,2) @ @€ PQH
m: n 31U | #id: fawfsa e 21 XY -ad W
PL, QM 3R RN e« @ifeu) s7eed: PL 11 QM
11 RN € T2 7 oA el o a5 XY —det o feerd
& fig L, M 3k N 39 T R feord & &t 39 @@

Yzt
7

/VM

L N

3MRfa 125

3R XY -dc o Gfdesed | odt €1 foig R @ @ LM @ @i @ ST @ifaw) ST
W ©i© T @e o qd o feerd @ aen W LP (feeaiid) @l SR MQ W T W

wiresfed el ©1 S| Sehfa 12,5 | yeide 2

Tyeed: =9d9S LNRS 3R NMTR A9 =g 21 feeil PSR iR QTR &wd: TH&Y

21 zEfay
m PR _SP_SL-PL NRPL z-z
m QR QT QM-TM QM-NR 2z,-z
mz n
ggw Z:in

m+n
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3 T UHR XZ-qd 3R YZ-9a1 R &a Wied | g8 W g 2,

_my, +ny, s X = MX, + NX;
m+n m+n

s/: fag R S fag P(x, v, 2) 3R Q (X, Y, z) I foa™ a1ct W@ @ &
m:neh U o 3fq: faufs = €, & s €,
m, + X, My, + Ny, Mz, + Nz
( m+n = m+n m+nj
Ifs fog R, W@ @ PQ@®I m: n UM | aral fawifsd s &t @ s9eh feen®
STH g3 H nHl -n¥ foenfa #3eh W fRT S #) 59 ¥R R fdene ©i,
[mxz—nxl my, —ny, mzz—nzlj

m-n ' m-n  m-n
frarfa 1 mea-fog o Frdwiss afk R, W@m@e PQ# 9e4-fag @ @ m: n= 1176 W
_XxtX o it Ys _4t+z4
=TT yE TR
3 P(x,Y,2) 3R Q(X,Y,z) i faam ot Y& we & ww-fag & s €|
feafa 2 Y@ @ PQ®I k:1 & 319U H 31q: fawifsa & are fag R fswnes

kz%r@ﬁmwmmm%’:

kKXo +% Kyo+y, kz+7

1k T 4k ok
IE qRomm g ] fageT i e arelt @ R A {95 adt geE o 7 S |
R el 2
saretor 7 faget (1, -2, 3) 3R (3, 4, -5) ! foet ¥ =9 {@1 @ #i U 2:3
H (i) &7d: (i) sy fawfsm &0 o fog o fdens 3@ wifsm)
7 (i) 99 ST P(x, Y, 2), A (1, =2, 3) 3R B(3, 4, -5) ! e =rel 1@ @ i
#a: 2:3 ¥ fawed e 2l

_ 29431 _9 _24+3(-2) _2 _2-5)+3(3) _-1

WA X="0 5 YT 243 5’3ﬁTZ 2+3 5

a1d: ervfie faig (gé%lj 2l

X
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(i) = ST P(x, Y, 2), A (1, -2, 3) 3R B(3, 4, -5) ! foeir ot @ @e i
el ST 2: 3 W a fawe s 2l
_ 23+ (30 _ 45, 2D+ (D) _

e, 2+(-3) ’ 2+(-3) ~l4
_2A9+(=30) _
o Y N

aa: arfee fafg (-3, -14, 19). 21
IaTeT0T 8 fa9SE g &1 W e fag wifse fa f§g (-4, 6, 10), (2, 4, 6) 3R
(14, 0, —2) §@ 2
T °F T A (=4, 6, 10), B (2, 4, 6) 3R C(14, 0, —2) fau 7y faig € oF <fifsg
fag PAB = k: 1 fawifs =hwar ©1 @ Pop fdena &:

2k 4 4k 6 6k 10

k 1k 1" k 1
Y 37 B W™ w1 R ko fRdt 7 o forw fag P fag C & urd €

2k-4
<14 T W T e § k=—o
k+1 2
3
A4->)+6
EE =-3ga 20— 20 g
2 k+1 i
6(— ) +10
ek+10 O(=5)+
S ki1 3., ¢
_E+l

THAT C (14,0, —2) 7€ o5 & St AB ! 3: 2 3uid | ael fawer shear @ i =@l P
gl e: A,Bd C W@ 2|

sareror 9 frye foges o (X, Yy Z)s (X ¥,y Z) T (X, Y, 2) €1 SHF s
(Centroid) o =3 T1@ iU

Tol AF efifeT ABC T feqst ® fower @i A, B, CoF fen® wmwn: (x,, vy, 2),

(X Vp Z) T (X, Y, 2)), B
w efif BC# me-fig D31 wafere D % fderar 2

Xot X3 YotYs Z,+7
2 ' 2 ' 2
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AT 199 1 gk GBS Afeasht AD I 31d 201§ fausH i 21 g9iee G &
s 2
X+ X3 Yo+ VY3 Lt 4
2(2 j+x1 2(2 j+y1 2(2 j+z1
2+1 ’ 2+1 ’ 2+1

()(1+X2+X3 YitYotys 21+22+23J

3 ’ 3 ’ 3
saretor 10 g (4, 8, 10) 3R (6, 10, -8) ! fielH a1t Y@ @, YZ-d g1
S s o favwsd @iar 2, 9 A SIS
&l HA Wit YZ-qat fag P(x, y, 2) T, A (4, 8, 10) 3R B (6, 10, —8) =i THeim s
@ @ & k:1¥ fave st 21 q fag Por e 2;

(4+6k 8+10k 10—8kj
k+1' k+1 ' k+1

Hifh P YZ-da W feod € gafery sueht x-fadens =1 21

a

4+6k=0
k+1
Rl k=—§
THfAT YZ-ac AB I 2:3 o U W ael fawis s €

| wommeet 12.3]

1. fagawi (-2, 3, 5) 3R (1, -4, 6) i fqer & o+ @1 @e &I 3ua (i) 2:3
H 3fq: (i) 2: 3 § arm@: famfsa w0 ot g & s 3@ Sifs

2. Temn e ® T 65 P(3, 2, -4), Q(5, 4, -6) 3R R(9, 8, -10) W@ | =&
U T Hifee e Q, PR fawifsta sham 21

3. fegati (-2, 4, 7) @IR(3, -5, 8) @I e el W @e, YZ-aa ga 5™
Iua o faver el €, SU A it

4, faasE g3 &1 gAE weh @Rt fE 695 A(2, -3, 4), B(-1, 2, 1) @

c[o,%,zj ¥
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5. P(4,2,-6) 3R Q(10, -16, 6) = Toa™ =Tell ¥ @ PQ i ¥\ F1-wife
F 9t fageti o fadenes 3@ Hifsu)
fatfarer 3ergvor

SaTEToT 11 T9iisy R f§g A (1, 2,3), B (<1, —2,-1), C(2,3,2) 3R D (4,7,6) Th
TR Fgs o I T WY TE TH 3 T 2

& 98 S o fou o ABCD T THIR e 2, 6 Te@ et ol TaH ke
1 AT B

AB = \[(-1-1)%+(-2-2)%+(-1-3)® = \[4+16+16=6
BC= J(2+D*(3+2)2+(2+1)? = J9+25+9 = /43
CD = /(4-2)°+(7-3)%+(6-2)% = J4+16+16 =6
DA = \/(1-4)%+(2-7)*+(3-6)2 = 9+ 25+9 = /43
ifs AB = CD 3R BC = AD, 38fcit ABCD T% Tuiat =gt 21

319 9% fag & & fau fF ABCD @ 981 8, &9 fa@m ? f& suer fasl AC
AR BDEHHA TE ©, BH UM © :

AC = |/(2-1)%+(3-2)*+(2-3)?=\1+1+1=4/3
BD = \/(4+1)2+(7 + 2)%+(6+1)* =25+ 81+ 49=,/155 .
Fifs AC#BD | 31d: ABCD T 3T9d &l ¢l

| @ Tt | foshof ACden BD TR wfgwIfom #i3d €, o o1 1 FA e of
ABCD &! qwicR =qs fig feman S ke 2|

Saretol 12 65 PY o GYeed 1 GHRL0 TG HITSTC S 39 ThR werdl € foh S@ent
fageti A(3, 4, -5) @ B(-2, 1, 4) 4 30 ¥9H 2

&l W fag P(x,y,2) 39 YR € 5 PA=PB
1 JX=3)%+ (y=4)%+ (2+5)% = /(x+2)%+ (y—1)*+ (z-4)°

eIl (x=3)>+(y-4)°+(z+5)* = (x+2)°+(y-D>+(z-4)*
a1 10X+ 6y —18z—-29=0.
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SaETET0T 13 U B ABC w1 &g (1, 1, 1) 31 9% A iR B & féwries %aen:
(3,-5,7) 9 (-1, 7, —6) 2| fag Co fduner wma =wifsm
T M Coh TR (X, Y, 2) © 3 ohgeh G o fdene (1, 1, 1) fau 2

f X+3-1

=1 = x=1

y—5+7
3

=1 @y=1

Z+7-6

=1, z=2.
3d: Cor e (1, 1, 2) 2

g 12 W fafayg gonaet

1. HuiR =qds & o 9t A(3, -1, 2) B(1, 2, -4) 9 C(-1, 1, 2) 1 =& i
D o fiiener A wifsm)

2. T& Ty ABC o ¥fiwi & fisemes w#en: A(O, 0, 6) B(0, 4, 0) @=n
C(6, 0, 0) B1 s =1 wifasriet 1 @arg 31 Hifery)

3. A 399 PQR 1 s ot fag © 3iR ¥ P(2a, 2, 6), Q(-4, 30-10) 3R
R(8, 14, 2c) ¥ dl a, b 3R ¢ AF J@ Hife

4, y-19 W 3IF fog o e 9@ wifvw &t 693 P(3, -2, 5) & g0
5,2 !

5. P(2, -3, 4) 3R Q(8, 0, 10) = T el t@Ee W from & fog R &1
x-féwier 4 21 foig R o fdenies s shifew)

(Fard AF efifSy R, PQ &1 k: 19 fawfsm wear g1 fag R o fdens

(8k+2, -3 ’10k+4j )

k+1 k+1 k+1

6. afe fag A @ik B w9 (3, 4, 5) @1 (-1, 3, -7) 21 =R fag P gr ffda
== 9 Fafd e A FITe, e PAZ+ PB2= k2 STl k TR R
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qrIST
¢ fforfta senfufd o5 wwehiftren widte feens e | feene dF "R deaq
@t gt 2
o fderienl & g, & qo1 Fuffa s @ 5= fdener aa XY -9, YZ-qa o
ZX -1 Hed 2l
o < fderier a1 Sidler i 318 9NN § sied B S oTeT9r hed €
o fafordia sfafa & fedt fag P frdensl =1 Oea & B (x,y,2) & &9
H foran S 21 &l x, YZ-9a 9, y, ZX dd ¥ 9 z, XY 7 @ 0 =)
¢ () x-219 W Tt fag o e (x, 0,0) 2l
(i) y-31e1 W fepedt fag o fenss (0,y, 0) Bl
(i) z-311 W R fog & o (0,0, 2) B
¢ < fEgs P(x, Y, z) T Q (X, Y, z) & o= F1 I T &
PQ Vi x)? (%, W? (z 2)?
¢ T fagati P(x, y,2) & Q (X, Y, z) F HaM o W@l @< & m:n
I W ofa: IR W fawifa & o fag R% fdwies wawn:
[m&+n&,mﬁ+nm,m%+naj[?me—majnh—nw’mé—ﬂaJ N
m+n m+n m+n m-—n m—n m—n

o T fagst P(x, y, z) 3R Q(x, Y, z) # e o< W@ @ PQ
ner-fog o Fews €
[X1+X2 Vit Y, 21+22)

2 2 2
* T Progst forh <o b FREF (Y, 2), (%, Y, 2) AR (K, Y, 2) F, F
FEH & FRuF o
(><1+x2+x3’y1+y2+y3,21+22+x3J

3 3 3

et gy
1637 2> H Syeifies 1l o e Rene' Descartes (1596—1650A.D.) ¥ el

Sfafg o &9 H Sco@dE & feal, 39 Heetfashies  Piarre Fermat
(1601—1665A.D.) 3R LaHire (1640—1718 A.D.) 7 i 38 &5 & =% Tl
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Tafy g < o sl § Sfadia sfafa & geu § geme €, wg fav foesn
&l B Descartes =i fiferfta siafter ® fag & fdwnsnt & foma & SHaR ot
Ry e 0 fosmfaa =& feman)

1715 5. # J. Bernoulli (1667—1748A.D.) 7 Leibnitz & fa@ 9 # 4
frévnier el 1 U= Sooifad © o g9 o1 9 o @ 2|

Hayed 99 1700 3o H %d UeheHl &l U&qa fhT T Antoinne Parent
(1666—1716 A.D.) & <@ | o¥cifter 319 safafa o fawa o foeqa fao=m 21

L. Euler, (1707—1783A.D.) 7 ¥ 1748 & YerIf¥Td 3T+ J&aeh ‘AL 1
IR=m’ o TR @ o R & 59 e ¥ fafonfta fene senfafa =
YHaEdd Ta ®wAds av T&d Rl

STl YAt o Hed oF W18 &l SAMHM ol dF | SAfye o § faer
fn T, foeeR 9w WA Einstein oF @MUeER o fOgid ¥ wE-99g
SHAT (Space-Time Continuum) d 27 €|



