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R e cilgaia glizad 704
ULl S @iy Ve Jalhvgpaa (L) Vix V—s RN of Jsis
a€eR uv,weV

(u,v) = (v,u) m

(u+ v, wy = (u, w) + (v, w)
{au, v) = alu, v)

(u, u) >0

(u,u) =0 <= u=0
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;&MQWRTL‘:J:JM\‘HA&\J\Q)A\ 1]

U= (v1,...,0p) su=(u,...,u) ,u,ve RSN

n
(u,v) = Zujvj: v+ + ..+ Uy
j=1
fge BN [0, 1] e Alaiall 0 sld 7 = €([0, 1]) 0l 13
&LQSE'@: &A\ﬂ\ g_u...a.“u‘):_\

(fg) = /0 ft)a(1).
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Ma, b e, de R uvwze EOSIN Jahquadlad (F () gsh)

(u+ v, w+ x) = (u, w) + (u, x) + (v, w) + (v, ).
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Js3 Judl

i = (a,b) su=(z,y) O
(u,v) = 2azx+ by — bz — ay

R? (A Llal b i ()
{u,u) =0 <= u=03(u,u) >0 i of S

(uuy =222 + 1 — 20y = (x—y)> +2° >0

u,u) =0 <= u=03
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iy = (a,b,¢) su=(7,y,2) o

(u,v) = 2ax+ by + 3cz— bx— ay+ cy+ bz

R3 AU L m Jia ()
{u,u) =0 <= u=0.(u,u) >0 i of S

(uy = (y+z2—2)% - (2—2)? + 242+ 37
= (y+z—2’+(z+2*+2>0
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A JUal

i = (a,b,¢c) su=(7,y,2) o

(u,v) = 2az+ by + cz— br— ay+ cy + bz
RS iy 3 ()

(wu) = (y+z—2)’—(z—2?+2+7

(y+z—$)2+$2+2xz
= (y+z—2’+(z+27 -2
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&l Jidl)

G A = (ajx) € Mp(R) 48 siae cilS 1))

tl"(A) = Z a’j,j
j=1

S
(A, B) = tr(ABT)
A, Be M,y(R)
My (R) sbadl Je Wals U jpm Jisi (A, B) — (A, B)
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AN Jsal) G v = (y1, y2, ¥3) u = (21, 22, 23) OSSN
fghk R xR —R

Slu, v) = 2y1 + 2y2 + 223y3 + T2y1 + 271 Y2 + T2y3 + Y213 W
9(u, v) = ;Y2 + B2 + T2y3 + WY2 + 371Y3 + 31391
h(u, v) =

T1Y + T2Y2 + B3Y3 + T2yt + T1Y2 + T2y3 + Y223 + T3Y1 + T1Y3.
k(u, v) = my1 + 122 + 23Y3—12y3—23Y2 + T1Y3 + Y173

R3 AU i Jidi e f, g, by ks (e (0 20
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R3 LA Ly Jia Y f13) Su,v) — flv,u) = 2192 — 291 W
g(u, u) = 2x129 + 22003 + 62123 = 2(11 + 23) (22 + 323) —
. 61‘% = (1‘1 + 2 + 4173)2 - (l‘l — Ty — 21;3)2 - 6Z§
R3 AL L s Y g 1)

hu,u) = 25+ 25+ 23+ 2man + 20013 + 271 73
= (m+m+m3)°
OY R3 3 LIa1a Ly Jisi Y 1Y
h(u,u) =0 % u=0.
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k(u,u) = 22 + 23 + 23 — 2913 + 27173
= (m+ 23)% + l% — 2113
(21 + 23)* + (12 — 13)% — 23

OY R3 LAl L B Y 1Y)

kK u,u) =0# u=0.
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058 S g, b ad aa
(1, 22), (Y1, 12)) = ;i1 + Y2 + az1y2 + by

R2 AL
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a=bosS ol »Y (21, 32), (y1,12)) = (11, y2), (71, 12)) O i

(21, 22), (21, 22)) = x% + 1% + 2ax1 20
= (n + ax2)2 + é(l — a2).

Jal < 10813 5YIR2 (80 L e Jias () 1)
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A1 e olad (B, ( , ) o4
b b anid) e sl Jshipai € BEOS1 @
lull = v/ (u, u).
bl v sy on Al i e gy v e FOS )
d(u, v) = [lu— .
sl u, € Fonaiaon0 < 0 < a3l cael

{u, v)

cosf) = ———
[kl
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ey ol M (R), () thall coall sladll 84
(A, B) = tr(ABT).

O staall (A5 3l o8 0 culS 1Y) cos @ sl

2 1 1 -1
'B_<l 1>JA—<2 3>
1 0
2 _ 2 _ T _
1812 =7 A = 12457 = ;)

13)

V3

cosf = —.

VT
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13) u, v E E)‘;‘i‘-“.—*)b&hbf‘-(E,(, >) BILN;

[{w ) < [Jull ][]

Lo (alasi e gy v Creaiall OIS 1A Y ) glsall 585 Y
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A 3 sas 35S Q(¢) oSl

Q1) = lu+ tol* = [|ull® + 26(u, v) + [|0]|*.
@l Ll 58 Q(1) sxee 3t € RIS Q1) > 0 0 Les
(u, o) < |0l
sthall a1

Cuni € R 1) hea (5sb naal) O (ima 136 <[ (u, 0)| = ||| ||v]] 013
Lbaa (phadi e gy, 0 Geaiall 13 Q(8) = 0
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Wu,ve Es(E,(,)) Jsh

[+ ol < Jlull + [lofl-
Sl

2
lut-ol® = ull*+ ol +2{u, v) < Jull*+{[ol*+2lul o] = (Jul+[lo])*.
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Salaill

S g cpalatia g, 0 € B Ceatie O Jsi 81 Gy elmd (B, () OIS 13)
Au,v) =081y L v

by L opos iy

lutolf* = Jlufl® + 1o
Sl

lu+ll* = l[ull® + [[oll* + 2(u, v) = Jul® + [|o]]*.
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G S={e1,. .., en} e sana O Jsii R jum sl (B, () OIS 1Y)
OS] Baalatie 4 jiia yuall cilgaiadll
(ejex) =0, VI<j#k<n
S 13 A ke e st
el =1, VI<ji<m
O 13 Badlaia 54 sl Lol sl

(ej, ex) =ik, V1< jk<n.

(0jj=13j7# kSN 4§, = 0)
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Ui Alie 4 (5 heall daidl Lo (5 5a3 Y 5 belaia de pana S
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SUke Wbl § = {e1,. .., en} 81 5 Jah o yaelad (F () oS
By e E SN 5 laalaia

u=(u,er)e; + ...+ (u, ey)en.
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n
uy en) = D00 ajle), ex) = a, A8 u = Z aje; OS N
=1
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B

= (617 000y en) Baalaia 54y b Ban g de gane 2a

Jke{l,...,n} & @
Vect(ey, ..., e;) = Vect(vr, ..., vg),

ke{l,...,n} N
<6k,’Uk> > 0.

a1 Gyl e liad



Al bl

Sl )

(GBS (g, ) Balaie de sana o JSY) A Gaa
ru1 = ,Ul

w o= - (w1, v2>u1

: e

—1
U = U, — nz: <ui7 Un>
n 1
' =1 HU%HQ

A ) leliad




el L)

Clgaidlal sl RE (g F g 5all sbaaill 84
S={u=(1,1,0,0), v=(1,0,—1,0), w=(0,0,1,1)}.
F ol bl pilid g § o sl
el Apa )yl sA Jleaialy F 5 5a)) eliaill laalaie Ly e Luld aa
(Y pall o Jalall Gl Cua) el
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1 1 0
o, v, wlneel iy 4 = 1 0 0 oSl m
0 -1 1
0 0 1
1 1 0
o 01 0 - .. . ..
0 00

F oal elaill il 4 8

up = (1, -1, -2,0) uy :1%(1, 1,0,0)
Uz = ﬁ(la_lvla:s)
F soall slmill aalaia (5 je ol 8 {uy, up, g}
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Ll Uy i ((a, b), (2, 9)) = az+ ay+ bz + 2by o = m
R2

Gy satl el ol ya A8y b Jeriiad
Aalaie (s obe ibd N {ug = (1, 1), ue = (1,2)}
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((a,0), (z,

(Aa, b), (2, y)) =

{(a,b), (a,
a,b), (a,

13

,d), (4, y)) = (a+0)x+(a+0)y (b+ d)z+

2(b+ d)y = ((a,b), (z, y)) + (¢, d), (,))
y)) = az+ ay+ bz + 2by = ((z, ), (a, b))
Aaz+ Aay+ \bx+2 by = M(a, b), (7, y))
b)) = a® 4+ 2ab+2b% = (a+ )2+ 0> >0

b)) =0 <= a+b=0=b < a=b=0

| v = (1,0) » ‘;,l_'ﬂ\ aaiall s sobe g SEN
alxie 5 oke gl & {vp = (1,—-1), 10 = (1,0)}
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el L)

1 -1 10 10 oy
§={m = (0 1>7u2=<1 1>,U3= (0 2>,U4=uﬂ

My(R) clomill L (‘1) D}

i)y sail Cuned ) ja A8l Jesiias
Adaie 55 obe il (I S

3 Gl clelia



4 laad) clally)

<U3, UQ) = \/TTL") ,<U3, 1)1) = \/g
1 /-1 3
ug — (ug, v1)v1 — (ug, v2)v0 = 3 <_3 4>
1 -1 3
B= 5 <—3 4>
(1, 3) =~ (s ) = = g 1) =0

1 /—-10 -39
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A Cilgaially o gl RE a8y cliadll (e F' 5 3ad) sliadl) oS4

up = (1,2,0,2), up = (—1,1,1,1).
s ol e Age )l s Jlanindy Feliaill laslai b e Wibul aa i
A de gandll )i cudil

R e e bt Jici FL = {u € R : (u,v) =0, Yo € F}
L eladll hadatia b jle Laluf aa
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el byl

Aug,v1) =1, = %m o
ug — (ug, v1)v; = (0,3,1,—1) — ( 1,1,1,1) =
W = 3\[( 4,1,3,1) \a\ 1(-4,1,3,1).
I bl Vaalaia U she Wl JicS (0, v2)

HKue Fsa,BER v, € F- oS

(avy + Pog, u) = alvr, u) + B(va, uw) = 0.
R% e Wi 3a leliad Jias Frl 4000 de ganall 13)

u= (2,9 21t € Rt &

(u,u) =0 r+2y+2t=0
UGF@{ 0" \—o+ytztt=0
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_ 2
{ z+2y+2t=0 {y__z?’z

—z+y+z+t=0 —5—1
weFt — u-—f( 2,1,—3,0) + #(0,—1,0,1) 3
.FL "L‘-.Aéﬂ L"‘L"“\ U)"““'J €1 = (_ 3 3 0) €2 = (07_15071 UM\
Swr, e2) = — 114 sW1 = ﬁel
ez — (ea, wi)wy = (2,13,3,14)
laadll haaleie e Wil Jias (1 (=2, 1, -3,0), 5 95(2,13,3,14)) W
Pt

SR el i



	تعريف الضرب الداخلي 
	 التعامد
	 الأساسات العيارية

