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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 €, T forelt a1 o feer wh foig ot feafa fefoor & fog e s@
T H < WER @ U Widesfd W@net @ wifas gt w1 savasd g 2l
T YEnet i fadner iR 39 < Ao R et o @ s9 fag %
3% (coordinate) F&d T STEdfa® e § AN heiel Ueh del | Teerd
feiget @ € ee T @ 1 T STEM: HaRe § hok T T S kT At
g § fefd s1odn U wH 9 W WF 9 WM o SR 9gFH &1 Th
fafere awa o feufa snfe, w1 ot S 1 Strervaeha =t 21

T YR TH HR F1 3 Y Ahd gL U fagd Jod &1 el Aiw
1Al B ok TG I A i feerfa w1 fruior w9 & fau g6 39 fogei &t
T WER A Rl F 3 7= € wafw T 7 afesws 39 foig T, FW H
Y W SEE, 1 TR TSl €1 3 B hae | Tél dieeh diF TWER

Leonhard Euler
(1707-1783 A.D.)

wifereh qell § e Sl i fefyd e o fog & Semst 1 steavgshda e ¢, S fag #1 < wWeR w9
ol o A, 9o ST FW ok B W TAE K AH F S| HW H WER A Rl den 39 &fqst w1 wel
T TR yfresfid # a qet #1371 WeR Fiaesiid S o dell O o SRE 1 e i aeft 3 gend
39 fag o i Frdenss qoil & drier FevTier Feeid €1 38 YR fafier (space) ® o wah faig o i fdwnss
T ¥l 39 T | en fafardia ofafter o senfafa ot gorqd Heheuisti &1 1eaA wim

122 fafada ofafter § fdoniar ofiv fdunier-ae1 (Coordinate Axes and Coordinate Planes in

Three Dimensional Space)

fig 0 W yfa=sfd W ot T WER @« qall &1 FHea wifae (3Thfa 12.1)1 3 dF da Wi X'0X,
Y'OY 3R Z0Z R wfaesfed i © T8 husl: x-181, y-31el 3R z-3781 hed €| 80 Iea: 3@d ¢ T 3
A YErd WER od ?) 3% %H WHeRUTeR e [ #ed 21 XOY, YOZ 3R ZOX, ddi i wHHIl:

XY-ad, YZ-4e, 921 ZX-ae, hed &1 3 i qat Feee qe weamd 2
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BH TS o g 1 XOY a1 o g1 3R Z'0Z Y@ i ad XOY

R dded @d g1 9% B o e S alfdeid: W oal Z/0Z W@l SHeE:

B B XY-0 ¥ OZ T o & S 1 3R A1t 7 3t e iR

OZ' =1 fewn # = 1 SR ATt 7 Sl Fonee e €1 S s R
ZX-9 o e O faem & At 7 S sfieneh #iR ZX 9 o 9 OY' <7
=t feen & rdt 7 3Rt Fwomess @t ¥ YZ-99 & 9@ OX faem ®

It T R eI qen 39k W OX' i faen § A 7 3R FomerR

et €1 fag O 1 Fdwien fren w01 wer foig wed € A e o
Safer ®1 oM WA H @red €, 39 eT=RN % AW XOYZ, X'OYZ, MR 12.1
X'0Y'Z, XOY'Z, XOYZ', X'0Y'Z', X'0Y'Z' 3R XOY'Z' ¥ &R f= wmer: I 1L, 111, ...., VIII g wei¥fa
#

123 srarer - | Th 1%@ R ECHICY (Coordinates of a Point in Space)
afafter & Ffyea Frderen, frdenss qoif oik ga fog afeq fderer frerm & zZ P(x,y,2)
= o qvErq fu o5 o o fRem® (x, y,z) 1 9@ & oi fafy qen I8
ﬁﬁﬁﬁ:ﬂﬁ?ﬂ@ﬁ&ﬁﬁ?(ﬂiplet)ﬁ@ﬁﬁﬂﬂ?ﬁ%ﬁ@ﬁﬁg :
(x, y, z) o Teior e =1 fafy ) o9 g9 fowr 9@ =amen s 2 z

siafer ¥ i U fig P XY -9 T PM o @ies ¥ et mg M /o iC >Y
2 (3mepfa 12.2)1 98 M ¥ x—318] W ML &a @i, it 398 L7 fierar ‘/L ------ Vouun-- v
L M
Bl WH Sy OL=x, LM =y 3R PM =z dd (x, y, z) foig P fdens  x (x, ¥, 0)
FEAd Bl THH x,y, z i HEN: f6g P x-Tadunes, y-fadene, qen MMeRfa 12.2

- Tdien ved €1 eMepfa 12.2 ® B0 <@ € T f8ig P(x, y, 2) 311 XOYZ

o feorg €, 3@: x, y R z @A oS B

Ifg P fordlt o= oie ¥ = Al x, y 3R ;o Tog qeq9r IRafid & S &1 39 YR siaRer § feera fondht foig
P 1 WAl aTkdioh H@AS o shitd ek (v, y, z) 9 A S 2

fereirea:, fomell Ffeah (v, 3, 2) o TR 9 W &9 x % T -3 2
W fag L fuif@ «@ €9 Xy-aa ® fog M frif@ «w@ €, e E
ST 5geh Fene (x, y) &1 oA T 6 LM a1 df x-9181 W o € F :z
STE y- 318 o TR 2 fag MR Ea & IR 89 XY -7 T MP ; ;
oo Eie ¥, TR fig Pl 2 W PR # ) 38 whR Feifa ) E— ——>v
fig P o FA (5 3, 2) #1 o sice o feo fagslt o1 aveaform x 7 L

et o it Bl (v, 3, ) ¥ Teo Theh-HTadl @ 2l X
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fasheua:, sialer o feera fag P @ &0 frdwiss qoll & TWicR i aa1 ©iwd &, S x-3781, y-37e1 3R 23781

H HU: A, B 3 C fogeni W gfa=sfcd &d € (amFfd 12.3)1 9K OA=x, OB=y @& OC=; & I &g P

o fen® x, y ﬁzm%ﬁ?@WP(x,y,z)aimﬁmﬁ%I ﬁ?ﬁﬁ:x,yﬁ?z%@ﬁﬁq{ﬁ

frderienl W foig A, B e C fawiifid s6ed €)1 fag A, Bden C 9 g9 ®H: YZ-ad, ZX-d 9o XY-ad o

iR i qet Gied €1 59 €1 qell b ADPF, BDPE el CEPF &1 Ufdeaed g waeed: P, S wiva-ffss
()C, yrZ) éF'FF'IT‘T%I

&H <@ ® for afx srafter ® 1 fog P(x, y, ) ®, @ YZ, ZX q9 XY el § ofeaq gRal waw: x, y qen
Z &

| e Tzt | feig O % Faderier (0, 0, 0) §1 x-a1en W feora foreht foig 3 Fodemian (v, 0,0) 3iR YZ o1 & feora
ot foig & fadena (0, y, 2) e T

femuit ww fag o fadene o fog 39 ereiw &1 fauifa s € foad foig feora g 21 Frefeafaa aroft
el sreerent ® fadennt ok fom <l 2

| 12.1
94\‘5‘ I om|mo [ v]| v VI | VI | VII
Zal
X 3 - - 3 + - - +
y + + - - + + - -
Z + + + + - - - -

SETET0T 1 3Tehtd 12.3 §, 9f€ P o fdeie (2,4, 5) € d F o fdunss 3@ ity
gel g For faw OY & ergfew =rdt wh <6t = @1 of: Fos e (2, 0, 5) €
SETETUT 2 F 9 T ifew faed fag (-3, 1, 2) ¥R (-3, 1, -2) fem @

o @ret 12,1 9, 65 (-3, 1, 2) @ ererw # e f6g (-3, 1, -2) B3 @ ¥ feer

| woTarett 12.1 |

1. U fag x—ote1 W feo 21 @b y-Frdensr qen e = €2
2. T fog XZ-aa H 21 59 y-Tden o aR § o9 9 FE Ghd 22
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3. 39 TSl & A *ary, fow frefatea fog frem )
(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&@ s =1 9fd s
(i) x-3187 3 y-37e7 SHI T | el T Th dl oA ®, 39 qc i Fed &
(i) XY-da ¥ u fag o fdenes ®Y o B 2l
(i) Tdene qor efafer =i ey o fawnfsd o 2
124 =1 ﬁ»@aﬁ & ST i T (Distance between Two Points)

feferdar fadenian frehma o eam < foigetl & o9 1 S0 1 31e797 L goh €1 TEY 376 BH 10 77 &
forear Forferdta feema o foq e 2

H AfSY, gueifoeg e OX, OY @2 OZ % 9t & &3 Px,, v, 2) 1 Q (v, y,, 2,) B

paen Qfageti @ fdenir aeil o THiR qot @ifer, frad g v s ot @ fooert fashol PQR (3faw
AR 12.4)

Fifh L/PAQ T FHHIT 7 31d:A PAQ H, zZ

PQ? = PA? + AQ? .. (1) T

TA: Fifh LANQ = T HH&IV, sHfATA ANQ H, Q

AQ? = AN? + NQ? e

(1) 3R (2) @ 89 s e, fop v 33 A

PQ? = PAZ+ AN? + NQ? N
3, PA=y,—y,AN=x, —x 3RNQ=z,-z 0 >Y
W OIERPQ = (v, - x P + (0, = ¥) + (-2

X 3TTeRTd 12.4

Ad: PQ= \/(xz_x1)2+(yz_y1)2+(Z2_Z1)2

T8 7 fagei P(x,, v, z,) IR Qx,, v, 2,) & &9 &1 g PQ & faw ¥ 2
forerma: 'Erﬁixl=yl=zl=0, sriq fag P, ga fag o7 @

0Q =[x, 4y, 242, »
o & 7@t fag O R foheft 63 Q (x,, y,, 7,) o = T G W et 2
saretor 3 fagsti P (1, -3, 4) R Q (-4, 1,2) & o= &I 0 3@ Hifery)
o1 PQTage P (1,-3,4) 3R Q (-4, 1,2) & o= &1 T B

PQ = /(—4—1)’+ (1+3)+ (2—4)
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= J25+16+4

= /45 = 35K
SETETT 4 TR fF P (-2, 3,5), Q(1,2,3) 3R R (7,0,-1) T 2
&1 89 Wd € for W@ fag, t € W W fem B 2l

kil PQ= 142+ (2-3)+ 3-5)° =0+1+4 =14
QR = {[(7=1)%+ (0-2)*+ (-1-3)? = /36 +4+16 = /56 =214
i PR = /(7+2)%+ (0= 3)*+ (~=1-5)* = 81+ 9+36 = /126 = 3,14

39 ¥HR PQ + QR = PR
ara: foig P, Q 3iRR W@ ?|

samEor 5 @4 65 A (3, 6, 9), B (10, 20, 30) 3R C (25,41, 5) Th THehi0 519 o o 872

T -7 9 B U B ¢ R
AB? = (10 — 37+ (20 — 6)* + (30 — 9)?
=49 + 196 + 441 = 686
BC?= (25 — 10)2 + (- 41 — 20)* + (5 — 30)?
=225 +3721 +625=4571
CA%=(3-25)+ (6 +41)* + (9 — 57
= 484 42209 + 16 = 2709
¥ U ¥ fF CA?+ AB? % BC?

31d: AABC s GHahIol feget & 21

SATETT 6 < fage Aden B ok st e (3,4,5) R (-1, 3, -7) B iaeiel fag Poh qer 1 weieeor
d hIfST, Safeh PA? + PB2 = 242

o1 | st foig Pop e (x, y, 2) ®
SiC) PA? =(x -3+ (y—-4)*+(z-5)
PB2 =(x+ 1>+ (y—3)*+ (z + 7)°
feu T widery o SFTER, PA’ + PB2=2k%, X Wid Bl ¢
=3P+ —4P+(@-52+ @+ 1P+ -3+ +7)=2k
A 2%+ 297 + 222 — dx — 14y + 4z = 2k — 109.
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| woraett 12.2 |

| Frefafan fig- % 4w g T F

1 2,3,5) 3ﬁ'((4, 3,1) @) (-3,7,2) Sﬁ'{(Z, 4,-1)
@) (-1, 3,—4)3ﬁ'{(1,—3, 4) i) (2, —1,3)3ﬁ'{(—2, 1,3)

2. =uisw fa fag (-2, 3,5) (1,2,3) 3R (7,0, -1) @ =

frafafaa =1 genfaa Fifse:
() (0,7,-10), (1,6,-6) 3R (4,9, — 6) TF Gafgarg st & wid 2

Gi) (0,7,10), (-1, 6,6) 3 (- 4,9, 6) Tk THHIO Bl & oM 2
i) (-1,2, 1), (1,-2,5), (4,-7, 8) 3 (2, -3, 4) Th TAIN =g« o ¥d 2|

4. UY fogel o wgead 1 GO 9@ St S feg (1, 2, 3) @R (3, 2, -1) ¥ UHEwY 2

faigell P @ o+ T=ed o1 GHie S ST foeht fageil A (4,0, 0) 3R B (-4,0,0) 9 A 1
TR 10 R

125 faurs 97 (Section Formula)

Tl Hitey fgfara safafa o evn den @ o fvg gwr aHehifoes
Frta fRm o T @ @ Hi U Aqua o ofq: favtsa e are fog A Q

o THevler a0 W &1 319 89 39 Hheud o1 faar ffar safafa %T
¥ foau &@ B S

R (x,y,z) 3@ @ PQ ! m: n 3TUM ¥ 31q: fawifera e g1 XY -aat
T PL, QM 3R RN &9 @ifgu| wqwd: PL I QM Il RN ® a1 & &
el o U] XY-d H feord ® fog L, M iR N 39 @ R feorg & S

-

A et sfafe # & fag P(x, v, z) T Q(x, ), z,) € A P

39 T SR XY - o Hfesed | ot €1 g R @ @ LM & 99| x M

@ ST @ifaul ST Y@ €= T o9 & oo § fed @ don @ LP
(foreafid) st S 3R MQ &1 T W Wiaeafed sl 81 i@ eMehfd 12.5

L N

3MeRfd 12.5

o e 2
Tqeed: Jgs LNRS 3R NMTR THI@® =4S 1 sl PSR 3fR QTR Tqwed: TH&Y | safey

ENRERIN zZ=

m PR _SP _SL-PL _ NR-PL _z-g
7 QR QT QM-TM QM-NR z,-z

mz, + ng;

m+n
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I T THER XZ-7d 3R YZ-99 R @a Wien | g8 W g g,

my, + ny,

y= P2 g =

m+n m+n

mx, + nx,

aﬁ:ﬁgRﬁﬁgP(xl,yl,zl)SﬁTQ(xz,yz,zz)ﬁﬁﬂﬁa]ﬁi@@gﬁm:nQF Wﬁmﬁmﬁa
F 2, o Few €,

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

Ifg f9g R, W@ @€ PQ &I m : n A | @ faafa sar &1 @t $9eh Fasne Swde ¥ H nohl -n
Y ot ek 9 fhT S0 81 39 YR R ok ewns =i,

MmX, —Nnx, my,—ny, mz,—nz,
9 9
m—n m—n m—n

frafa 1 we-fog o e =g R, W@r@e PQ &1 HeA-faig & @l m:n=1:1 W W

Nt yl+y23=ﬁT _uty
X = 2 ,)’— 2 = 2

3 P(x,y,z) 3R Q (x,, ¥, 2,) aﬁﬁaﬁmﬁﬁ%@@gaﬁnw—ﬁgaﬁﬁﬁwﬁ

farf 2 Y@ @ PQF! k: | & YR F oq: fawfd @ el fiig R % Friwie k=%r@ﬁmw

o S TR ®:

kx,+x; ky,+y, kz,+z
+k 14k T 14k

g uitom 9 < fage 1 fiaei areft Yo W e fog HeEi gehl o g v § 9ge B 2
sargtor 7 fageti (1, -2,3) @R (3,4, -5) i faem @ =9 {1 @ i 3 2:3 | (i) 314 (i) =rer fasfom
F T fag & s 3 st

(i) 9H AT P (x, y, 2), A(1, -2, 3) 3R B(3, 4, -5) = fieim ot T@n @€ i 3fd: 2:3 § faved s
2l



230 TG

23) 431 9 24)+3(-2) 2 2(-5)+3(3) -1
- A e S N . O e e 2Nt

X
e, 243 5° 243 5000 2 243 5

92 -1

(i) WM ST P (x, y, 2), A (1, -2, 3) 3R B(3, 4, -5) %! THeIH aTet T e i el 39 2: 3 | 9l
o vt 2

29O _ 23D _

e , ~14
’ 2+(=3) ’ 2+4(-3)

_ 25+ (=3)3) _
2+(-3)

ara: evfiee g (=3, -14, 19). 21
SETETUT § faueH g &1 A weh fag wifee R f6g (4, 6, 10), (2, 4, 6) 3 (14, 0, -2) W@ T

&1 WF AT A (-4, 6, 10), B (2, 4, 6) 3R C(14, 0, —2) T 7w fog € #m «fifsw fsig P AB =l k- 1 9
fafsra e 21 @ P fews €

e 19

2k—4 4k+6 6k+10
k+1 " k+1" k+1

A 37a B9 wi" Y Tk ko forelt o o forw fig P, g C o urdt 2l

2k —4

=04 T W B R g =

k+1 2

H=2)16
EE k=2 g KO 2 -0
2 k+l 3
2
6 _3 +10

6k+10 6(=7)

S P T
+ -+

zaferT C (14,0, -2) = fag 8 S AB %! 3:2 3 dd # el fawer sial © iR ot P81 31a: A,Bd C
i@ Bl
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SarEvor 9 fags f|eh 9 (x ), v, 2), (5, 9,0 2,) T (x5, 35 2,) &1 3U% sk (Centroid) o T3 =
EISI
T "M WifT ABC s e € fowes 3fid A, B, C & fdens w99 (x, y,, 7,), (%, ¥, z,) T

(X3 Vir Z3)s 2
M wifSy BC &1 Aea-foig D 81 g@faT D o s 2:

Xp+X3 Yo+ y3 2123
2 7 2 T2

M 519 1 ohgeh G B S Afeqent AD &1 3fd 2: 1 | fa9H &ar €1 s@fey G o fdene 2:

2(x2;’x3j+xl 2(”;’y3j+ » 2(Z2J2’Z3j+ 4

2+1 ' 2+1 ' 2+1

(xl+x2+x3 Nty Ty Zl+52+53j

Kl 3 3 3

saretor 10 fagef (4, 8, 10) 3R (6, 10, -8) =i fHa™ art Y@ Ge, YZ-aa gR1 59 e o faswer
B ®, 39 3@ e

& WM @ifST YZ-aa 65 P(x, y, 2) W, A (4, 8, 10) 3R B (6, 10, -8) ! T e @ @ i k1 H
fawer w2 21 a1 fag Pop fevie €

4+6k 8+10k 10-—8k
k+1° k+1 7~ k+1

Fif P, YZ-da1 W feorq € safery suht x-Fdenss 3= 2

- 4+6k_O
’ k+1
2
a k=——
3

TAfY YZ-9c1 AB 1 2:3 o oda | el fafsa s 2l
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| woerarett 12.3]

1. fagett (-2, 3,5) 3R (1, -4, 6) = fHe™ ¥ =9 @1 @ i U (1) 2:3 | 31a: (i) 2:3 o =wem:
faufora 3 aTe) fig & Fréwe S IR

2. fem mn ® fa fag P(3, 2, -4),Q(5, 4, -6) 3R R(9, 8, -10) W@ T| 98 3I{UM @ Hifoy foed
Q, PR %! famfsa sz =

3. fageti (-2, 4,7) #R(3, -5, 8) = faem acht Y@ @, YZ-dd gr 5 s o favem e 2,
39 F@ HifSy

1
4. fawem g3 &1 y@m w3 f@en & f§g A2, -3, 4), B(-1, 2, 1) @ C(0,§,2j W T

5. P(4,2,-6) 3R Q(10, -16, 6) = e =it W1 @ PQ ! & 51— wifsd s aret faigeti o fdenies
T hifT)
fafaer 3qrgvor

SaTeTur 11 <EE & f6g A(1,2,3), B (-1,-2,-1),C (2,3,2) 3R D (4,7, 6) T TH@ =gt & o
Y T8 T A Tl 2

&1 T8 9 o Ty ff ABCD U SR =qS 2, 36 9oq@ el shi THH @M &1 sevaehd 2|

AB = \J(-1-1)*H-2-2)+(-1-3)* = J4+16+16=6

BC = 2+ 1)>+(3+2)’+2+1)> = 912549 = 43

CD = \/(4—2)2+(7—3)2+(6—2)2 = J4+16+16 =6

DA = \/(1-4)>+2-7)*+(3-6)> =0+25+9 = /43

ifs AB = CD 3R BC = AD, 38fcit. ABCD T THIR Fgsl 2|
o9 I8 fag 3 & fow fF ABCD o1 &t 2, &4 fg@m ¢ fo 59 fasof AC @R BD ¥aF = €, &
o #

AC = J2-1*+3-2*+2-3*=1+1+1=V3
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BD = \/(4+1)2+(7+ 2)2H6+1)2 =425 +81+49=,/155 .

FiifeF AC#BD | 31d: ABCD U& 3T0d &1 2

WACH%BDWWWW%’,&?{MWWWeﬂABCDaﬁWa@ajﬁ
fag foren 1 Hea 21

SEE0T 12 fag P9 oF WH=e 1 THIHOT S ST S 39 YR ol @ b suet fagei A(3, 4, -5)
a9 B(-2, 1, 4) ¥ T 99 2|

&l WiE fag P(x,y,z) 39 YR € T PA=PB

3d: \/(x—3)2+ (y—4)*+ (z+5)* = \/(x+2)2+ (y—1)>*+ (z—-4)*
Ell (x=3) +(y=4)"+(z+5)* = (x+2)°+(y=1*+(z—-4)
a1 10x+ 6y — 18z -29 =0.

SO 13 TH Y9 ABCH s (1, 1, 1) 81 3% AR B fdens wawn: (3,-5,7) 9 (-1,7,-6)
#1 fag c o fadenie s i)

T WM Coh R (x, v, 7) © S ohgah G oh Fewnas (1, 1, 1) fu )

x+3-1
ggqfeTu 3 =l A x=1
y—-5+7
:1 :1
3 y
+7-6
< 3 =13 z=2.

a1d: Coh feemes (1, 1, 2) 2
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e 12 U¥ fafaer gv=maei

. TR wgs o oA wid A3, -1,2) B(1,2,-4) a8 C(-1, 1,2) 21 =9 ¥id D o fdenisr s i

. T fAst ABC ok it o fderish et AC0,0,6) B(0,4,0) T C(6,0,0) T st T mfeaammsii

&I g AT IS

. afg st PQR &1 s o fag @ iR ¥iid P(24, 2, 6), Q(-4, 3b-10) R R(8, 14, 2¢) T @

a, b 3R ¢ 1 TF G HIfoq)

.y~ W 39 fog o fadens wma wifew faeht faig P(3, -2, 5) ¥ gt 5.5 @I

P(2, -3, 4) 3R Q(8, 0, 10) = fia™ =reht T@@s W feoa W foig R &1 x-Fdens 4 21 fag R
o fTaene F@ Fifsu)

(u’éﬁrqﬁaﬁmR,PQaﬁk:zﬁﬁrmmW%ﬁgR%ﬁ%m’m(8’”2, = ,10k+4j )
k+1 k+1 k+1

. A foig A SR B w59 (3,4, 5) 9 (-1, 3, -7) €1 =R fag P grn ffifd wq==a 9 Gafud g

*

A HIST, Sl PA2+ PB2= k> &l k 3T=R @I

QST
fifereitar saffes < oI FTE FRviE e o R §9 weR et G S
frdemiedt oF g9, fF qa fuifa w © 9= fdens 9 XY -9, YZ-9 9 ZX-a Fed €l
= frdemier q1 ofdfer &1 o118 wm | sfed € fo= aTeeter Fed R
Fferfta senfafa o el fog Por fdunisnl =l @ea ww B (v, y,2) & &9 forman sman @1 =&l
x, YZ-9A 9, y, ZXqd ° 9 z, XY q ° g 2|
() x-1&1 W fmeh foig o fwms (x, 0, 0) Bl
(i) y-31e1 R fepedt fag o femas (0, y, 0) 2l
(i) z-21&1 W fmeh foig o fademes (0,0, 2) 2



frforta senfafa =1 afem 235
& T fagst P(x, y,, z,) T Q (x,, 3, 2,) & = 1 T T 2

PQ=\(x, — %) > +(, - 3)* +(2, — 2,)°

¢ T fagst P(x,y,z) a0 Q(xz,yz,zz)ﬁﬁﬁﬁmﬁi@@?ﬁm:naﬂ‘qﬁﬁmt AR =
famfsa w3 a9 foig R & e woe:

mx,+nx, my,+ny, mz,+nz, | mx,—nx, my,—ny, mz,—nz s
m-—n m—n m—n

m+n  m+n m+n

& T fagst P(x, y,,z,) 3R Q(x,, y,, z,) I fAa™ a1et T@1 G PQ % wea-fag o fdemas &:

Xtx, nt+y, 43t3,
2 7 2 2

¢ T s ek @il o e ¥ 2) (X9, 2,) R (X3 Y3 ) g, % s o FRw® 2:

XtX+X; Vit Y, tys 3+2, X0
3 3 3 '

U L )
1637 % ¥ Svaiftes sa1ffd o SHe Rene' Descartes (1596—1650 A.D.) 3 defid sifufa o
& o SeciEa %1 e, goh Heatfashre Piarre Fermat (1601—1665 A.D.) 31X La Hire
(1640—1718 A.D.) 7 +ff 38 &F H &1 fhanl TG 3 @M o &Ei | g sefafa o
ey o ged 7, W faws fae=m 72 1 Descartes &1 fiferdia siafer o foig o fdemant &
fooa & St off Wy 3= 39 fasfaa 7=t fRam
1715 % ¥ J. Bernoulli (1667—1748 A.D.) 7 Leibnitz %! for@ 9 ® i f<emes deti o1 qi=™
SeoifEd ¢ 58 &0 o 7 o ®@ 2l
HAYYH ¥ 1700 3o H % UsheH! sl 9&d [T T Antoinne Parent (1666—1716 A.D.) %
W@ | dvelfts 3| saifufa o fawa o foega fas=m 2
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L. Euler, (1707—1783 A.D.) ¥ &1 1748 ¥ Yah1¥rd o791 J&ieh ‘SAMHfq o1 9=’ o TN
T o Rt & 59 e § fiforfta freene senfufa 1 gerafierd da wwag 9viF T d
IERI

el YAl oF HeA o A% 81 SAMHIG 1 i © Afeeh ol | foar foan e, e
Haraq YA Einstein o HMH&AR o H§Id ¥ T&AM-THI ATHAT (Space-Time Continuum)
¥ e 2
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