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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 9ferT (Introduction)

&0 W €, foF forelt qar o feor wan foig o0t fearfa ferfcor
% fou 29 39 9@ o 1 TR @e @ ufaesfed st 9
ifereh 3Rl T sTawaeRar it 21 37 TEnet i e iR
37 3 Aifas SRl & e o Gy 39 fog o fRene
(coordinate) Hed & STEdfaeh Siaq H BHN ahelel Teh qal
H feord fogett @ € oy 2 T w1 21 SR Safe
T Theh T T Tig &1 fafy= wwg o feafq reen = wom
¥ qE TIHE TE W s QAT qgAE F TH _,
fafyre woe o feufa anfe, &l ff ST = sevaerar vedl 21 Leonhard Euler

il TR s R Y 7 e e P 7 (1707-1783 A.D.)
&t et i 1UeT Bd o U8 i Ak &t fearfa w1 fufior 0 & foaw gd 37 foged
F Y WER o Rl G At 7 @ waia 6 2 afew sq f6g w1, FW ok we @
S, 1 o AR UG 21 3d: g sherel & T8l afedh i TER wifas dell 9
A SR e R % fe G e w S a6 3, W g A
TR o ERl @ A, 9o 37 FE o wY ¥ FAE Hl A Bl S| FI H WER
o e e 3H A 1 Y A WER Aiesied S Al qel 81 3 WE Hidested
FH 9 a9 ofd SR i e B a9 gend s9 fag & fF ke aa
o el TEvTier sedd 81 39 YR 3afel (space) T ww fag o < fdemes
e &1 39 oream | v Tafadia sfafter o sanfufd 1 gorsgd Heheuient 1 et i)
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faria snfafa =1 9wfR=a 285

122 fafasdia ofafRer o fdvnar ofiv fdurier-aet (Coordinate Axes and
Coordinate Planes in Three Dimensional Space)
fo9g O W yfi=sfed & ot T WER @ Tl
W Heq HIfY (MRl 12.1)1 F @ T
W@Et X'0X, Y'OY 3R 207 R =i
& TS Hoen: x-318T, y-318T 3R 23787 hed
B TEd: 3Ed € b 3 il @l e @ gl
T o1 WHehITuTeR TvTieR Fha Fed €1 XOY, yr
YOZ 3R ZOX, aeil sl sl XY-ael, YZ-ad, <7
qq ZX-dd, ®ed 21 A dH qa Fduie aa
HEd B

B TS o del Sl XOY df oid &1 3R
Z0Z W@ 1 qd XOY W dead od g1 A
TS o el ol &fderd: W@ dl Z/0Z Wl Seaia:
B 21 X Y- ¥ OZ 1 feen  F 1 A A7y
T 3@ ses iR 07 &t feen # e Y R A T 3t wmonenes et €1 Sk
3IH YHR ZX-qe o e OY faen & At 7€ 3Rt e #iR ZX 9 o 91 OY'
1 feen # Ardt 7 A wmomens w6 ¥ YZ-9ot % gegE OX faenm o A 7w g
oFTeeh 9l S8 e OX' 1 e & =t 7 g sonenk gt €1 faig O w1 fdwmen
fenma =1 et Toig, whed €1 i v el ofdier i o 9 o wied €, 3 sl
@& ™ XOYZ, X'OYZ, X'0Y'Z, XOY'Z, XOYZ', X'0Y'Z!, X'OY'Z 3R X0Y'Z &
s f s 1 IL 100, ... VIILER ¥efid & )

123 iafier ¥ wes feig o fEvniar (Coordinates of a Point in Space)
sfafter o fafyem Frdemied, Frdwnien el oik wet faig wfea Frdwner fepm o == o wv=mq
feu fog o 7 191 (x, y, z) 1 TG S ®1 oty qen faaima: @ gemnet & ffs
(Triplet) fSU SM W ofaRer # @ma 63 (x, y, ) & FuRor &&=t fafy +t o9 &x
foredR | = W g

fafte # fku MU foig P® XY-96 R PM @4
e & e g M@ (eTehfd 12.2)1 a6 M §
x—318 T ML & @iteg, st 399 L W foerd €1 9m
T OL=x, LM =y 3R PM =z 7@ (x, y, 2) faig Sy
P e Feard &1 T8 xy, ¢ 1 Fw: fig P /0 :C 7
@ x-fadens, y-fadwnew, den -fadensw £ .- Yoeunns >l
F8d 31 angafa 12.2 7 sudwd & fs fag KL (xMO)
P(x, y,7) 3T=19 XOYZ ¥ feord &, o7 x, y 3Rz X P
el e 2 JMeRfe 12.2

Z P(x,y,z2)
A

4
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286 TIUTd

Ifz PRt o1 omeie ® & A x, y 3R ;o fog dqER IRafid & S &1 39 TR
iafier o feerg fordlt foig P a6t wiaar arafas wenstt & wimd B (v, y, 2) 9 fovan

S 2 zZ
foetma:, faet ffew (v, y 2) & U "C
M W B9 x o 9 x-318 W fug L fAuifa A £

F3d &1 [ XY-da | fog M fwifd «w@ €, F X P
el 35 fRE (x,y) 21 o L LM :

. . O >Y
AW x-3 R G T ST Y-8 F HHIWR i i 1B
21 fig M 7€ o Uv= 89 XY-dd R A D
MP & died €, TaR g P z & Fm e g

freftor wd €1 39 yR fawif@ fag P &
ﬁ%ﬂﬁ(x,y,z)%l m:mﬁaﬁﬁaaﬁgaﬁaﬁwmmaﬁaamﬁrﬁm
(x, y,z)ﬁuéam—@mr@ﬁ%

faeheua:, siaRe o ferd fog P ¥ 7w fdwier 9ol & 9@ 9 qa di=d €, S
X-3181, y-31e SR z-3& hl HAA: A, B qun C fageii W wiesfed wwd €
(3mepfa 12.3)1 A€ OA=x, OB=y @&l OC=z &l di fag P o fdenes x, y 3R 7B
%ﬁ?%@%’qP(x,y,z,)@Wﬁﬁ'@ﬁ%lﬁ?ﬁﬂﬁ:x,yﬁ?z@ﬁqaﬁmﬁﬁw&ﬁ
w fag A, B den C fauifi d €1 fsig A, BAen C @ &0 HHY: YZ-dd, ZX-ad e
XY-da & FH@ @9 qof ©ied €1 & @40 qefl %1 ADPF, BDPE @@ CEPF 1
Hiesed fag Treq: P&, Sl siwa-fke (x, yz) & & @
&1 <@ § foF Ak sfafter § i f6g P (x, y, 2) ®, @ YZ, ZX T XY el W warad gREr
ShHRI: x,yﬁ%z%l

fig O Fei® (0, 0, 0) ¥l x-311 W feo foreht foig & Frdeneh
(x,0,0) 3R YZ q@ ¥ feer foreht foig o fadenas (0, y, 2) Bt 2

o o R B B m e i e F S e
21 Frefafaa groft el smerel § frevmes! o fag <wid 2
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RO 12.1
iﬁ«& I I 11 IV | Vv VI VII | VIII
X + - - + + - - +
y + + - - + + - -
Z + + + + - - - -

SETETOT 1 eTepfa 12.3 W, A€ P o feens (2,4, 5) € d@l F o fdunes o sifsw)
g1 fog Fop forg OY o erfee =t et <& 9= 21 em@: Fos e (2, 0,5) 2
SETETOT 2 F el A hifew feed fag (-3, 1, 2) iR (-3, 1, -2) fem @

ol groft 12.1 9, f95 (-3, 1, 2) T 7= # qen fag (-3, 1, -2) ©3 o= H
feera €

[woraett 12.1 ]

1. T fog x—o1e1 W feerd €1 goeh y-fdenies qen o-féwnss =rm €2
2. wH fog Xz—da1 § 71 30 y-FHdene o 9R § o9 F FT Thd 72
3. S eTel o AW waRy, fod frefafea fog feer €
(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. @ w=m =1 9fq Fifs:
() x-318 AR y-311 <A Tk G¥ A 9 UH a1 oOd B, SH dqd

#ed B
(i) XY-aa1 H wh fag = Feens ®Y o B &
Gii) Tidemer qa Sfafer =i syl o fawfe e 2

124 =1 %lgaﬁ & S i T (Distance between Two Points)

feferdia fédwnier e o g < fagenl & e =1 < 1 e1eaaq 91 g9 21 ey o
B ST 37 o famar fiferdia frem & faw e €

HA AT, T S8 OX, OY 9o OZ % & = f9g P(x, y,, z,) @@l
Q (5, ¥, ) B
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288  TIfUT
paen Qfoigell @ Frwie aefi & z

T Eifew, fSed gy T uey 1
fyetar & oo faeof PQ 2 (3fEm
SAhid 12.4) 2
FNTH LPAQ TH WHHIT B
Fa:APAQ H, 0 33 A
PQ? = PA? + AQ? (D) L
T[: Hfh LANQ = Th HHHIT, o >Y
THATA ANQ H,
AQ® = AN? + NQ? e (2)
(1) iR (2) ¥ & o 2 8, fF - X TR 12,4

PQ? = PAZ+ AN? + NQ?
d, PA:yz—yl,AN=x2—xl3ﬁTNQ=Z2—Z1
2
3 TR, PQ’ = (x, - x)* + (v, - y) +(z,-2)

&d: PQ= \/(xz_x1)2+()’2_)71)2+(22_Z1)2
78 3 fagef P(x,, v, z,) IR Q(x,, v, z,) & = & U PQ & faw ¥ 2
foreiva: '<’3|'i;<x1 =y, =z, =0, 3194?&1%1313,11?{ T\TEO%DI ar

0Q = \/x,*+y,"+z,” »
foe® & 7@ fag O iR el 93 Q (x, v, z,) F A= HT Th W =0t 2
saretor 3 fagst P (1, -3, 4) R Q (-4, 1,2) & &= &I g 3@ Hife)
g1 PQfegei P(1,-3,4) 3R Q (-4, 1,2) & o= &1 Tl 2
PQ = \/(-4—1)>+ (14+3)*+ (2—4)°
=J25+16+4
= J45 = 3.53FR
SaTET0T 4 @iE & P (-2, 3,5), Q(1,2,3) 3R R (7,0,-1) W@ Tl
%ol BH Wd © T W@ fag, e & @ W fem e 2
el PQ= \/(1+2)%+(2-3)+(3-5)" =0+1+4 =14

QR = /(7= 1)%+ (0-2)%+ (-1-3)> =36+ 4+ 16 = 56 =214
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o PR = /(74 2)+ (0— 3+ (_15)* =81+ 9436 = 126 = 3J14

¥ TR PQ + QR = PR

a7d: fig P, Q 3R @@ 2

SaTETor 5 37 f6g A (3, 6,9), B (10,20, 30) 3R C (25, - 41,5) TH HHHIV 59 o
i 22

T 30-F 9 7 Ww B € R
AB? = (10 = 32+ (20 — 6)> + (30 — 9)?
=49 + 196 + 441 = 686
BC?= (25 — 10)* + (= 41 — 20)* + (5 = 30)?
=225+ 3721 + 625 =4571
CA2=(3-25)+ (6 +41)* + (9 5)?
=484 + 2209 + 16 = 2709
B9 U € fF CA’+ AB? % BC?
3d: AABC T Grahiol et =&t 21

SETET0T 6 3 fageil Aden B o fadene w9 (3,4, 5) 3R (-1, 3, -7) &) i
f9g PF 99 1 WHIRIT T SHIT, S&fh PA2 + PB2 = 242

&1 WM Tasier fag Pek feene (x, y, 2) €
Sal PA> = (x -3+ (y -4+ (z-5)
PB2 =(x+ 12+ (y =32+ (z+7)
feu T yfderer o STER, PA2 + PB? =242, B9 Wd @I ©:
=3P+ -4+ @-5+ @+ 1D+ -3+ @+77 =2k
A 27+ 2y7 + 277 — 4x — 14y + 4z = 2k* — 109.

| sroararett 122 ]
1. frAfafea fog-gi o o= &t g8 9@ *if:
(i) (2,3,5)3W(4,3,1) (i) (=3,7,2)3R(2,4,-1)

(1) (—1,3,—4)3ﬁ1(1,—3,4) @iv) (2,—1,3)3ﬁ1(—2, 1,3)
2. <uiew fa fag (-2, 3,5) (1,2, 3) 3R (7,0, -1) ®@ I
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290  TIfOTq

3. frfafed =1 genfyd wifsa:

@ (0,7,-10), (1,6,-6) 3R (4,9, - 6) TF Flgarg Foqst = 3 2
() (0,7, 10), (=1, 6, 6) 3R (= 4, 9, 6) Tk THHIU B = 39 B
i) (-1,2,1),(1,-2,5), (4,7, 8) 3R (2, -3, 4) Th FAR =G o 90 €|
4. U9 fagen o wH==g &1 GHOT @@ sitwg St fag (1, 2, 3) @R

(3,2, -1) ¥ gHgEy 2

5. fagern P9 o7 aq=aa 1 GHieor T Hifer et fageti A (4, 0,0) 3R B

(-4, 0,0) ¥ & =1 AR 10 21
125 fawwe g (Section Formula)

TR Hifse fgfardia safafa o ea dien @ fo
58 TR TSIt &E e § Th @
He T U oA § %id: i w0 A fag
o e A Hd €1 3Td TH 59 Hehoudl
forear Torferftar sanffa o fore &ed €

A efify ofafter § < f6g P(x, y,,z,) @
Q(x,,, 2, &1 | R (x, y, 2) T@1 @ PQ 1
m:n SAE § 37q: e s g1 XY -qe ®
PL, QM 3R RN &« @ifeu] Trwq: PL 11 QM
11 RN € a2 37 < oieil o 1% XY—aa o e
& foig L, M @R N S @1 W forq & 5t 39

o
7

L/N

3TTeRTe 12.5

R XY~ o Ufdesad @ ot €1 foig R 9 ¥ LM & 9aia @ ST Eifew) ST
@ ©iY T oa o qol § fed € der @ LP (fewaifid) i S 3R MQ %I T ™

wiesied edl 21 S| Septd 12.5 | Yeie 2

Tqeed: Jggsl LNRS 3R NMTR 9@icR =gsqst &1 519 PSR iR QTR ¥wd: qH&Y

2| gHferT
m PR _SP _SL-PL _NR-PL z-g
7 QR QT QM-TM QM-NR z,-z
mz, +nz,
39 TR 7= ——=+

m+n
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3% T UHR XZ-7d 3R YZ-9a R @a Wien W W We a6 w,

:my2+ny1 37ﬁ—{x:
m+n m+n

a: g R S f3 P (x, v, 2) 3R Q (x, v, 2,) I oM ot W1 @ =
m:n%ﬁmﬁm:ﬁwm%,a?ﬁ%ﬂ@%,

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

Ifg fag R, @1 @ PQ &I m : n 1w § arey fasnfra sxan &t df 3aer fdens
STH g3 H nh -n T fowenfaq ek 9 fovw S 21 3@ UK R % FAdene B,

mx, —nx, my, —ny, mz,—nz
9 9
m—n m—n m—n

frarfa 1 #ea-fg o frdens =g R, W@r@E PQ &1 mea-fag 8 @l m:n=1:1 @A W
o= x1‘;xz’y= Y1"2‘)’23ﬁTZ:: Z1"2'Z2

'?EIP(xl,yl,zl)3?\\'(Q(xz,yz,zz)aﬁﬁaﬁmﬁi@@?%qw—ﬁgﬁmgl
feafa 2 @1 @ PQI k: 1 & UM H 31q: fawifsa & are fag R & Fswns
k=% WA W 9 fwT S Hhd 2

kx,+x, ky,+y kzy+z

kT 4k 1+
g IRoMH g 3 fagstl i faam et Y@ | =us fog dadht a9 o6 5 & |
I el B
saretor 7 faget (1, -2, 3) 3R (3, 4, -5) i fed ¥ 99 Y@ @e *i UM 2:3
H (i) 1q: (i) I famfsa w@ et foag & fdens 3 wifs)
T (i) "WF ST P (x, v, 2), A (1, -2, 3) 3R B(3, 4, -5) %! el arel W@ @S &l
#d: 2:3 o fawe = 2

A ,x=2(3)+3(1)=9 y:2(4)+3(—2):g 3ﬁ?z=2(_5)+3(3)=_—1

243 5° 243 5° 243

mx, + nx,

. (92-1
d: e fag (g,g,? 2l
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292 TIfOTq

(ii) WM ST P (x, v, 2), A (1, -2, 3) 3R B(3, 4, -5) ! eI et @1 @ &l
el 3 2 ;3 W A faser s €l
_200+BO __, ) 2+ (3D

TaferT —14
' * 2+(-3) ) 2+(-3)
2(=5)+(=3)(3)
== 9
R 2+ (-3)

a1d: erefiee fag (-3, -14, 19). B

SOl § fauE ¥ w1 W@ w fag s R g (4, 6, 10), (2,4, 6) 3R
(14, 0, -2) T@ &1

&1 WM AT A (-4, 6, 10), B (2,4, 6) 3R C(14, 0, - 2) & 7w &g 81 7 =g
fag P,AB &1 k: 1 ® fawifia s 21 @i Pop fdema &

2k—4 4k+6 6k+10
k+1 " k+17 k+1

Y o1 eH Si™ A T ko fRE WM % fau fag P, fag ¢ o gud 2

2k —4
14 TEd R A EE hm
k+1 2
4(—§)+6
S [ s 1
2 K+l 3,
6 _3 +10
6k+10 O(=7)
S kel 3 2
—§+1

THfeIT C (14,0, -2) 9 f5ig & St AB %! 3:2 o199 | el fawerd shar @ oiX =@t P
g1 3W@: A, B9 C @ 2|

sareror 9 Proge fomes Wil (0, v, ), (4, v, 2) T (xy, v, z,) B S SRR
(Centroid) & TN @ HifSQ|

T WM ST ABC T e @ fawes ofid A, B, C & fem® %t (v, y,, 2),
(Xp ¥y 2) T (X, ¥ 2,), B

M AifSty BC @1 Aea-fog D 21 safery D o fadena &

XotX3 Yoty; 17
2 7 2 2
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A B9 61 Sk G € S AfeTsht AD &1 2id 2: 1§ fqureH siar 21 g9fee G o

RENICOR S
X, + X y,+y Z,t2Z
2| 22— 4 x, 2| 22— |4y, 22— |42
[ ) J 1 ( ) N 5 1
2+1 ' 2+1 ' 2+1
- X tX,+x3 Y+ Y, + Yy 4+ 2 T2,
3 ' 3 T3

saretor 10 faget (4, 8, 10) 3R (6, 10, -8) = faom a1t W@ @e, YZ-d §N
o U o fawsd g €, 38 9 S
& WM Y YZ-aet 65 P(x, y, 2) T A (4, 8, 10) 3R B (6, 10, -8) =i THer aren
W @ H k1 ¥ fave w21 d fag P e T
(4+6k 8+10k 10—8kj
k+1 k+1  k+1
Hifh P, YZ-da1 W feord ® zafere soem x-Fdens o= 2l

4+6k=0
k+1
SR
AT YZ-det AB Wl 2:3 o 31U W el faefer e 21

|womeet 12.3]

1. fagati (-2, 3,5) 3R (1, -4, 6) =i fHem & &7 @1 @ & aqu (1) 23
o 3d: (i) 2:3 § amera: fawfsa e are fog & fdenes s wifsu)

2. fean e 2 fa fag P(3, 2, -4),Q(5, 4, -6) 3R R(9, 8, -10) W@ & =&
I T it fE Q, PR o1 fawifm =vian 21

3. fageti (-2, 4, 7) @R (3, -5, 8) ! foaM @l W@ we, YZ-aa g} fog
I ¥ fave e 8, S9 T it

4. fausE g3 &1 gE wes k@t fo 69y A(2, -3, 4), B(-1, 2, 1) @

C(O%,Zj T B
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204 IO
5. P(4,2,-6) 3R Q(10, -16, 6) o e =reft T@1 @ PQ &I ¥ -
a1 foigail & frene 3w
fafaer 3ergvor

SamETor 11 <uisy fm fag A (1,2,3), B (-1,-2,-1),C(2,3,2) IR D 4,7,6) Th
griae =g & oY € wg T8 Tk e e R

&1 I€ T o foig foF ABCD Ush TR Iq4S €, &1 T @ sl i §aF fKEm
1 SfEYIH

AB = \J(-1-1)*H(-2-2)>+(-1-3)’ = \[4+16+16=6
BC = J2+1)*+(3+2)°+2+ 1)’ = 012549 = 43
CD = \(4-2)H7-3)+(6-2)> = 4+16+16 =6
DA = \[(1-4)>+2-7)*+(3-6)" =9+25+9 = /43
Fifs AB = CD 3R BC = AD, Tfelt ABCD Us GHiqR =q4s 2|

319 9% fag ®0 o fau f ABCD @@ 721 ©, o4 fe@m @ foF suer fasol AC
AR BDEHA T €, B0 UA © :

AC = J2-1*+(3-2*+2-3)? =1+1+1=\3
BD = \/(4+1)2+(7+2)2+(6+1)2=\/25+81+49=«/155 .
Fiifss AC#BD | 3/d: ABCD U 3d & 2l

| @ Tt | forsol AC @en BD WoR TfgoIi H2d €, % 01 1 T e o
ABCD %! guia wgs fag fran s gk 2

SaTETur 12 45 P S AT 1 GHIR0 T1d IR S 39 YR =erdl € foh STl
fageil A(3, 4, -5) 9 B(-2, 1, 4) 9 & 99 2|

el HE fag P(x, y,2) 39 99K € fF PA=PB

37 J@=374 (3 =4+ (2457 = J(x+ 2% (y=1)+ (z-4)

a (x=3) +(=4)"+(z+5)° = (x+2)°+(y=D*+(z—4)*
a1 10X+ 6y — 182 -29=0.
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SETEI0T 13 U BIe ABC W1 oS (1, 1, 1) 21 3% A IR B & féwniss swwer: (3,
-5,7) @ (-1, 7, -6) & fag C o fewsr Fm@@ sifsm

T WA Coh TR (x, y, z) © S hga G o e (1, 1, 1) fu 2

x+3-1
gafeTT 3 =l,mx=1
y=5+7
:1 Zl'[ =
3 ’ Y
z+7-6
3 =1, qGP z=2

3d: Cok feen® (1, 1, 2) 2

g 12 U¥ fafaer gomaeit

1. | =g o o 3 A(3, -1,2) B(1, 2, -4) 9 C(-1, 1,2) & = vid
D o fienes I wifswl

2. wH A ABC & el & fadens wa91: A0, 0, 6) B(0, 4, 0) e
C(6, 0, 0) 2 B 1 Hfeaem1e H1 @arE A BTy

3. af% 191 PQR 1 s gt faig € @Ik 9 P(24, 2, 6), Q(~4, 36 -10) 3R
R(8, 14, 2¢) & @ a, b 3R ¢ 1 I 0 i)

4, y-311 W 39 fog o Fewnew 9@ v et fag P(3, -2, 5) 9 <@
503 @l

5. P(2, -3, 4) 3R Q(8, 0, 10) ! fHer el T@rEs W fea ww foig R &1
x-Frdensr 4 21 fag R & Frdensr o wifsa)

(Gend WM fifSiT R, PQ &1 k : 1 & fawfsa s @1 fog R & fdwns

[8k+2’ -3 ’10k+4j )

k+1 k+1 k+1

6. A% foig A iR B ®uer: (3,4, 5) @ (-1, 3, -7) &1 = fag p gr f4fifq
T § Hafud TR0 A0 RIS, &7 PA2+ PB2= k2 &l k TR €|
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qRIST

¢ ffora senfufa o5 Swhiftre srdia fesne e o e 3 weR deeq
@ et #

o fduriel & g, & qo1 Fuifa s @ 5= fdene 9@ XY-9d1, YZ-dat
ZX-a Fed B

& 9 e 9 Sfafer i e 9 | died § TS 3TeI9r wed B

o Tifaria senfafa o feh fag P Fdment = wea ww Bk (v, y,2) & &9
¥ foran Sl €1 76T x, YZ-9 9, y, ZXdd ¥ 9 7, XY dd U 5 2

¢ () x-19 W e fog & e (x, 0, 0) B
(i) y-@1&1 W Tt fag o fadema (0, y, 0) R
(i) z-ter W T fog =& FRw® (0,0,7) B

& 3 fagEl Px, v, z,) T Q (x,, y,, z,) & = H W G 2
PQ=\/(X2_x1)2+()’2_)’1)2+(22_Zl)2

2 ﬁﬁg@ﬁP(xlylzl) A Q (x,, y,, 2,) = oo ot W1 @s & omon
Iqud § ofd: iR wrer: fawifsa #¢ ot fig R & fadwie wawn:

(mx2 +nx; my,+ny, mz,+ngz ) (mx2 —nx, my,—ny, mz,—ngz J 5

m+n  m+n  m+n m-—n m—n m-n
¢ 3 figaft P(x, v, 2) R Qv v, z,) F @M a1 @ @s PQ %
Teg-fog & e €
[Xl"‘xz N+’ Z1+sz
- e S
o wF Proqs fowe vt o FRTE (x, y,2), (6,0, 2) IR, v, 2) F F
Hgdh o TTeuh o

(x1+x2+x3 Vit t); Z1"‘Z2"'x3j

3 3 73

g gEYgTy

1637 %o H Sveiftrer SH1TH{d o S Rene' Descartes (1596—1650 A.D.) ¥ et
fgfa o &F H Scoi@dd ®E fhdl, 3o WeeTfawhRes Piarre Fermat
(1601—1665 A.D.) 3R La Hire (1640—1718 A.D.) 3 it 39 &= & s feam
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ffaria snfafa =1 9= 297

Ty 51 @ o i o e sefufa o gey o geme ®, wq fave foaeem
&l B1 Descartes i T siaRer ® fag o fédwnient & fova & S off
Ry e 39 fomfaa &t fewam

1715 % ® J. Bernoulli (1667—1748 A.D.) = Leibnitz %! fa@ o ¥ =
fenier qetl o1 U= SooifEd @ 5 g9 o1 w9 X @ 2

TEgeH T 1700 ‘sco T %e Qﬁ%’ﬂﬁ Eql TEd fT T Antoinne Parent
(1666—1716 A.D.) & w@ ® dvaiftes 3 saifufa & fawa o famga fog=m 21

L. Euler, (1707—1783 A.D.) ¥ ¥ 1748 ¥ Weh1¥rd 370 Ik ‘SafHfa 1
=’ o TR we o uifme & 59 e ¥ fafada feeme sfafa @
YeAaredd Ta HwAds av T&a (Rl

Il IATRT oF HEd oh 918 & SAHd 1 71 9 e o | fowar
foran e, fS=eR waaH A Einstein o 9MUeER o fOgid ° w&H-99F
3T (Space-Time Continuum) ¥ F&e 2l

/2
_0.._
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