Cokadl) (it SIS Y g 4y gaf

(“‘)CHJL‘:'

-5 0 -1 22 2 8
(D-E) =| 4 -1 1 |¢°) 4E-2D=|-2 4 6| (V)
-1 -1 1 10 0 4
15 3 12
Wy CTAT42E"={14 0 7 [(v¢)
12 12 13

tr(CTAT+2ET}=15+0+13=128
A::_z_lB (T\ }
4

B+A=A=B+A+(-A)=A+(-A)=>B+0=0=B=0 ()

(:a b:' ) [a2+bc b(a+d)J
A= q =D A = (™v)

c c{a+d) cb+d’

cb+d®=1s¢c(a+d)=0:b(a+d)=0.a’ +bec=1osyLiyy A% =1 1,
Db A Sligiadl gaea o aad Y el o3 ey
1 01 [-1 0] 1 0] [-1 o0 8 b
b¢0¢-‘:‘-‘ L) L] 3 ¥ ]—32
0 1 0 -1 c -1 ¢ 1 T8 g
b
AB-BA=I=tr(AB-BA)=trl=2 (')
=tr(AB)-tr(BA)=2
=tr(AB)-tr(AB)=2
=0=2
e hay
cddeetay, 0=ABC=Al=AMLBC=1u81y(tY)

tte



e im0 yona g t1{ AAT ). tr{AAT )= 008 AAT =00 l(A)
CA=008Y datia e g A

(\t")c)ﬂ")w
1 30 4 2 0
1 0 -5 -5 1 0 =
0O 01 2 00
0 1 2 2% -11[(Y) (°)
0 1 — 0 0 0 0 01
0 0 0 0 13
0 00 000
(\‘\')Og‘)m

AB=AC=A""(AB)=A"(AC) =B=C (V)

(AT -3A41)=0A" (AT -3A+1)=0 A =31-A (4)

(AB)' =A’B’ = ABAB = AABB oY)
= AT'ABABB™ = A"AABBB ' = BA =AB

(%)

CA(I+BA)=AI+ABA=(I+AB)A ()

(1+BA)B=IB+BAB=B(I+AB) ()

(1+BAYI-B(1+BA )" A) =1+BA—(1+BA)B(I+AB) A ()
=1+BA-B(1+AB)(1+AB) ' A=1+BA-BA =1

iy, (1-B(1+AB)" A J(1+BA )=1daus

(1+BA)Y ' =1-B(I+AB)' A



() t) ik

(")

(AB+BA) =(AB) +(BA) =B"A" +A™B' (1
=BA+AB=AB+BA

(AB-BA) =BA-AB=-(AB-BA) (<)

5 AB = BA Js13 sy, AB=(AB) =BTAT = BA iibiis ABJ o (=)
.(AB)" =AB

(Y ¢\ )‘}_\JLA:

-51(%) O(e) 18 (¢)  33(¥) 0 (") -7 ()
3+ 33

ﬂ,: 4 (‘Y) k=_293:4(”) k=*1(‘°) k:—-l,z(i:}
det(5A)=25detA (V) 1 (7

(Y < Y)Oﬂ)‘.ﬂ
—80 (1) -18 (2) 336(¢) 9(T) 0(Y) 52(Y)
156(+) —-18( ) 16(A) 770 (¥)

det(SA’AT )=5'(detA ) (det AT)=5"x3* x3=16875 (1)
4
.dct(i\Bf\TlTU&zBT )=££€I—A)~=_—l><34 (YY)
det B 2

~det( A7 +5A7 +6A J=det Adet( A +5A+6 }=0("7)



Lbla (V) det A’ =detI=1=detA=1 (%)
lagSes A Bgiadl i1l det A =det Adet A=7=detA=+ 720 (7o)

(Vs\')a._um

oy, A(adjA )=(adjA )A=(detA)I=-451 (1)

9 9 -9
AT = (ade)=_—l 12 -13 3
det A
-24 11 -6
iy, A(adjA)=(adjA )A=(det A)I=171 (V)
-1 8 -13
at=11_7 5 -6
17
-2 -1 8
oy, AadiA )=(adjA )A=(det A )I=2521(7)
~72 18 54
“=2L52 22 19 15
16 32 -12
. AladjA)={(adjA )A=(detA)I=211(¢)
(detA)I==241 (1)  (detA)I=181(°)
(\“t)g.uhi
cos§ -sing O
M e el W el i) st (1) A'={sine cose 0] (V)

0 0 1



Loy, n24 . AT =0 (D) (v)

0 a 1 1y
2
B=A——I-A2+1A3= 0 0 a laz
2 3 2
0 0 0 a
0 0 0 0 |
1 2 1 3 " n
.B+EB +§B =Agity,, n24%8 B"=0(w)

JS1y e ATB*A™ ( LillidBla. AB - BA ciflis AB+BA « BY A? onJS(A)

Cg koS Gilas by ek

.x;e—?l L-,p'm',_detA=4x+2:0 (")

92 0 0 -2 4 1
B'AB=|0 9b 0 |(=) B‘f=—é I =2 4 | (Hh)
0 0 9% 4 |

_detA=det{B'AB )=detB” det A=detB=3%abc (=)
.X=-3a J x=a a!i‘ﬂg.(x+3a)(x—a)3:0(\")

A B A B
B A| [B-A A-B

:H; E-B][3+B ?]

=det(A-B Met(A+B)

A+B B
0 A-B

o

|1 B A+B 0
o A-B||0 I

det(A’BATB?)=(det A )’ (detB ) =2°(-2)° =32 (1)
det{AB+AC )=detA(det(B+AC))=0 ()



(";\)CHJLA:I

s S

G st A ( ) S={(38+22t,~-16-9t,t):teR } ()
S={(t-1,2s,s,t):s,teR } (V) S={(2,1,-1)} (%)

S= (E,-H] ('v)y S= [l+lt -1+—tt eR (')
137 13 3

S={(—3r—4s—-2t,r, 2s, S,t, r,s,teR}(“’)

élJ.\I.xaL.‘_l:.\:._,g‘:';(‘_,.»\.‘.u‘im)a:_—z:;— '|a=2(\ﬁ) a=b+C (\1)

5 1
S={[2,9,= |} (m
[[9 3”( ‘

a,b,c,d>00Y dmiaaltiay 3a+2b+2¢c+d =0 oS 13 Gada Al (Y )

.LL‘J—:E);’Y':\}‘,

20 1 4 2
S=q] —=—t,————t,t 2teR (=) (7°)
J[[ 9 6 9 3 ] }( )

S= (—z—lt,t,4—0J teR ¢ (=»)
9 2 63

(S={(24+3t,4-2t+1,4+5t+2,4,t):u,teR} (¥1)
.by=2b,+b, 5 b =b;+b, (=) (V)

(¥ )
S={(9t,-5t,t)} a=-3(")

S={(t,0,t):teR}ca=-14 S={(-t,t,0):teR} «a=1 (¢)
(-3t,3t,t)=t(-3,3,1)(1)

| X1



s(-7,-3,1,0,0)+t(-13,-10,0,0,1) (A)
s(-7,15,7,2,0)+t(-7,17,9,0,4) (%)
r(7,9,1,0,0)+s(-4,-5,0,1, 0)+t(5,6,0,0,1) (+)

(\"‘T')Q.ul.ﬁ

=t y=2 (o) x="2y =2 (1) ()
1777 717 T T
5 -23 1 6
x=-1l,y==,z=—"= (1 )(r x=l,y=—,z==(")
2 5 (") y 7 7(
y—ES— ﬂ() X, =a,X,=1,x,==-1(¢%)
38" 337 e,
12 -37 -2 -3
X, =3 (A X=— Y= —— , Z=— Y X =— (1
3 (A) 79 y 79 79( ) (Y
=1,%x,=0,x,=2,x,=0 (")
. X, =XCOSO+YySing , y, =-XSInB+ycosd ()
sl e diia i e aay Y (V)
= da+2 : a+8 a%t2 (1) ()
7 3(a+2)(a-2) 4 (a+2)(a—2) B
Sa+4 -4a—
_ , ya# 13 ()
6‘32—3i 4‘& - }
(i ¢y )Q._l_)h:
it ¢ Lind Cud () Cilgaie sliad (T) Olgate pliad Cuad (¥ ) ilgade pliiad Cad (V)
Gilgate elimd Cand (A ) Cilgatia elad Cund (V) Cilgalia gLl (1) Dhgaie eliad (0 )
Clgade ebimd i (VY ) Clgaie sl Gud (V1) Clgale el (V0 ) Cilgaie elad Cund (1)
Slgadia elad uad (V1) Cleade slid (10)  lgalaslad (16) lgale eliad cund (V7))
L PECPRAICL LAWY S Glgalasliad (11 ) Clgate elmd uad (VA ) algala sld (1Y)

to)



(f;")oi)m

i elabcud (1) i eliab Ll (V) Frelai (V) Il ()
i #lnd Cul (A ) OnslEi (V) idr elai (V) o el (2)
e AP WReL() eV ) e el cusd (1)
i slmi Cuad (V1) wamelkai(30) s elabCual (V) e elial Cuad (V1)
o el (Y-) FRAE(1)  GaelE(A) e elai(VY)
el (VE) GRLEH(T) GG lm(YY) pmelai(Y))
o elad Sl (YA) omelad (YY) pja elamd Caal (Y1) s slai(Y2)
o elumi (1) o el (Y1)

(is\")O.l_JLAS

C3(1,-1,1)+2(1,0,1}-4(1,1,0} ()
-2(2.1,4)+(1,-1,3)-2(3.2,5) (V)
.0(2,1,0,3)+0(1,-1,3)+0(3,2,5) (7)
-2(2,1,0,3)-(3,-1,5,2)}-(-1,0,2,1} (1)
.1+x2=§(l—x)+%(2+x+3xl) (°)
2xP-3x+1=-3(x+1)+0(x7+x )+ 2{x*42) (V)
.9x2+8x+7=0(4x2+x+2)-2(3x2—x+1)+3(5x2+2x+3) (V)
A=A +2A,-3A, (%) L A=5A,-A,+0A, ()
W=2V, +2v, =V, i we(S) (V) w=2v, —v, N we(S) ()

p(x)e(S)y ('v) .w,e(S) («) w,e(S) (H(Y)
.p(x)=4pl(x)—5p2(x)+p3(x)o‘ip(x)e(S) (&)

AS) A Y sinx 3 x° +300 (S) Al 5 cOS2X pa (V2)

CA=3A -A, 00 Ae(S) (')

ASH#ERY (=) (S,)=R’ (o) (S,)=R’ (1) (V)
A5 =P, (=) (Sy)=P, (=) (S)=P, (1) (')

toy



~(Sz>¢Mzz (<) (S|>=M22 (‘)(H)
Y () (=) Y(H (7))
a,=-2B s a =-B, =B, (Hm)

5By =B, (=) a +2a, +ax—-a,x’ (1)('7)

( £ ¢ )C}.._IJLAJ
GhiAfn(0)  Uhidlipe(t)  Uhs liiae(T)  Lhi Aua(Y) Gl e ())
bhiddadje (V) Ghidliiue(l) Lhilhis(d) Lhidhie(Y) Lhiihi(l)
Ghs dfiee(te ) Ghiddfiea (1) Lha (1Y) Llad dfua (17 ) Ui Aafi (V)
Lot Ahuse (Y4 ) Lo Alafipe (1) Lo AlMusa (VA ) oo Alsa (V) Lkt Uil (1)

.x#—i(%')("‘)
(fsﬂ)L'HJLAJ

el (3)3(2 ) S (T ) bd (3) g () (@) e S (T) L ohd (3) () e () m S(Y)
AELL=1} 0. obd () s(2) (@) 0nB@) . omd (3) 5y cmdS(E)

H—ll :)H:) ?]} ) {(-1,1,-1,0),(0,0,-1,1)} )

{x-x*,1} ()
{(-1,5,4,0),(1,7,0,-4)} (=) {(-1,7,10)} (™)

{(4,-5,1)} (%) {[—%,—i,l,oj,(o,-ho,l)} ()

{(-3,-2,-1,1)} & {(3,5.1,0),(~2,-4,0,1)} )
{(-1,1,0,0,0),(0,0,-1,1,0),(-1,0,0,0,1)} )
{(0,0,1,1),(1,1,1,1),(0,1,0,0),(0,0,1,0)} ) (»)

{x?+1,x2+x,1,x* } ()

{(-1,1,0),(1,0,-1),0,1,1)} () {(1,2),(1,3)} )™

{(1,1,0,0),(0,1,1,0),(0,0,1,1),(1,0,1,0)} (5

toy



{x2+x—1,2x2—3,3x+1}(j)
. {x—l,x2 ~1,x’ —1}wu“:ﬁ).n'*hbiﬂﬁﬂhéﬁﬂ‘ﬁ‘ﬁs‘d#w(”')
o Gl (a) () () o dSyokd () (0)

ok 0sS S Y Sy R A5 S (V2)

(ic'\)o._uw

-1
l a-b a
1
1 (3 ;a+b (=) 2b-c | () (M)
3 -a+3b+2c c—b
1
- 0
-1 -2 2
-[V]c=[ 6:)‘[V]a=|: 7:|‘<:PB= v r)
2
19 ] EREE 1]
12 4 4 12
- 43 -3 -17 =17 s
-[V]c= = | cPa = = 7 (°)
4 0 2 2
3] L 3 3]
n 27 37
A 1 9 9 4 2
'[V]C= | ‘ [V]B:!:_l 3 BPC:: | | . CPB= 3 (V)
- e -1
2 3 6 2
-3 -2 1
1
cPs=; 2 2 0((v)
0 o 2

tot



_E_
3
% 2 -2 11
_ 3 _|-6 o bo=2 0101 N
-[V]c— - : [V]B— 7 CPB_3 ] 1 -2 1 (")
3 5 1 1 1 -2
-7
L 3
_ [
23, et e [P Y eren
—1 4_’5_1 2()( -] 1 3]
6 3
nullity =0 « rank =2 () nullity=1+ rank =2 (%)
nullity=2 « rank =2 (2) nullity =1 « rank =2 (¢)

nullity=1+« rank=4 (1)

{(1,0,0),(0,1,0),(0,0,1)} ()
Al1.0,-1,1T.[0,1,2,0T,[0,0,2,-1T}

AlLoT [T} {(1,2,-1,3),(0,3,1,1) } 00)

nullity (A )=8-6=2 . rank{ A )= 6 (*7). 3l . rank( A )=6 (°Y)

.rank(AT)=3 « dim( rowA )=3 . nullity A=5('t)

2 (0%) 504) 50v)dimrow(A)=3 (1) dimcol( A )=2 ('°)

{(1,1,0,0,0),(0,-2,2,5,1),(0,0,2,-3,6)} (H(+)

{[1,5,-6 T .[0.1,-1T.[0,0,1 T} =)

too



( £ (A ) O kad
fpdian laan pad (2) Topdalaan Ga () Dodlmlean () Dl bean Gud (1) (V)
ofaalaan pad(3)  Todbalaan(a)

Sl tean gl () Ddbalean (@) dselea (1) (7)

M) () ()

s W, =¢{(0,0,1,0),(0,0,0,)}) )
(s Ay W, =({(1,1,1,1),(1,1,1,-1) b

w, =({(1,0,0),(0,0,1)}) - W, =¢{(1,0,0),(0,1,0}}) ()
(a sl ) Wy =({(1,0,0),(1,1,1)}) »

(e« )‘_'):lJLA:
Wil cuad(t) Galala(T)  Gahlydcud(Y) Galilacud())
W Gy cud(A) Gabhloecwl(Y) Lhbljecwd (V) Wil (o)
Wab o cud (1) WAl cad (7)) Wbl acw (V7)) W awl(vy)
CWabh b awi(Ve)

(QLY)CJ._ULA:I

coso=-1 (o) cose=ﬁ(1') Olaalaie Mgaially  c056=0 (V)
Ccos 8 = ¥ (Y) cose=z(“) cos8= )
1860 6 J13770
Olaalais Ggpidy cOS0=0 ('V) cosO = ol (*°) cose=—;—(\")
J 2580 7
L Oalaia iy cos8=0 (YY) cosB:% (‘%)

Nuf=f(u-v)+v]<fu-v]+fv] )
(u+v,u—v)=”u“2—(u,v)+(u,v>—||\.r”2 =0 (M)

Cluf=lvien

tot



(G‘V)C”JLAJ

((10).(0.-1)} & {[r sl
(-1,1,1) (11-2}(0(?)

(h)

e
{(1,0,0),%(0,7,—2 T 0 2, }( <)
J

{ﬁ(l,l,l),dl—ﬁﬁ(l 1,-1),(2,-1,0

(=)(*)

| | i
{T;(O,z,l,O),E(S,—l,z,O),ﬁ(l,l,—2,—2),ﬁ(l,l,—2,3)}

| 1 v
{E(l,—l,o),g(—l,—lﬁ)}(‘)( )

(500232 -5 35|

{(1,—1,0,1),(1,1,0,0),1(—1,1,0,2)} (M)
3

{(1:1:—1:_1)’(21131:2)a$(4;_3!7’—6)} (u)

{Jgsinx,\/gcosx} (\Y) {l,x—l,x1—2x+3} (<YOY)
r .4 3

{1,x,x3 =2,-17x+5x*,72-155x +35x* } (o)

1 1 1
{ﬁ(l,l,l),ﬁ(—Ll,l),—E(O,—l,l)} (Hovy

{ay



(Ve V)
et digali (V) it il (V) s S (0) ks disad (7)) rhd dini(Y)  hd disni()
Rt B (VA) i diad (VY] s Jsa3 (V1) G SayalS gl (O7) phs disai (V)
laai Sgal ud (Y8) (phad JipaS (Y7 ) had gl (YY) (i dipaS (YY) i dipa3 (Y1)
Lidat D g0 ad (TA ) ai agad(TH) Lhad Sgal el (T2 ) had Jigali (YA ) (ai digai (YY)
rhad dgad (£7) Lhad Saga’ G (£Y )l digaS(£1)
.T(x,y):(—4x+5y,x—3y)(iﬂ

.T(x,y)=§( X-y,3y,x-y) (t°)

CT(2v,=3v, +4v, )=(-10,-7,6) (V)

)=(

a b
[ ]z a-3¢c+2b (¢+)

c d

(v+3w) (=) (o))

.T(v)=1(7v—9w) ( )

L
w|_.

taA



-1 0 0 1 7 2 0 3 -
0 I —1]ev)|3 =2|E1y |0 3 2|t [ s 4}(“)
1 1 0 4 5 2 5 0 B

CT(x,y)=(x,0)2= T:R? > R? 3(=)(17)

(%) Gk

, kerT={(24,-12,4,1)t:teR } , nullityT=1()
.ImT={(r,s,t):r,s,teR}, rankT =3

JkerT={(-1,2,1)t:teR } , nullity T =1 ()
ImTz{(s,t,s—t,s—Zt):s,teR} , rankT =3

kerT ={(-3s+t,7s+t,s,~t):s,teR }, nullityT=2 (»)
ImT={(s,t,s-t):;s,teR}, rankT=2

kerT ={{-s,2s,5):seR } , nullityT=1 (-
.ImT={(s,t,s—t,s—2t):s,teR} , rankT =2

kerT ={(-t-s-2r,6t-2s,r,s,t):r,s,teR } , nullityT =3 (v
 ImT={(17s,17t,185=5t ):s,teR } , rankT =2

kerT ={(-2s+1t,5+2t,s,—4t,t):s,teR } ,nullityT =2 (1)

‘IrnT={(s+21+r,25+t+r,—s,2t):s,t,reR},rankT=3

1 0 0 1 )
kerT =<t +5s t,seR >, nullityT=2 ()
1 0 01

1 O 0 -2
CImT =<t +3 t,seR > ,rankT =2
-2 0 0 1

}:t,sek} ,nullity T =2 ¢vy

o
)
—
Il
e,
tn
1
|
Lo
| |
+
—
1
OI—'
_— D

to4



kerT:{a(xz—x):a eR} ,nullity T =1 (vv)
.ImT={(s,t):;s,teR} , rankT =2

(\‘T’)@_,Ld

kerT:{[—-it,tJ:teR}#{O} (v) s
2

kerT={(0,t,-t):iteR }={0} ¢t). kerT={(t,t):teR }2{0} (")

ketT#{0}(*) Ja(v) Ss() i)

cJLa( V)

T =(x,y,z)=(4x~-2y—3z,-11x+ 6y +9z,- 12x + Ty + 10 z)

CT'=(x,y,z,t)=(y-x,-x,z,~-t) Ba(>+)

T, ity detA=-1(w) IST, i, detA=6 ()
LBl T, ity det A =0 (»)

BT, ity det A =15 (@) Baosd T, oty detA=0 (1) (OY)
LT, gty detA=1 (=)

LBk T={0} 0t) S kerT={0]} (T)

Jfa b7 4f3a-2¢ 3b-2d
T =- s kerT={0} ()
¢ d]| 5| a+c b+d

T (a,b,c):-;[2a+(b-—c J~(2a-b-c)x? | s vy (s 1)

LAY ) B8 T_l(p(x))zp(x+3).d:.1..s(m)

3—10‘)
'—564(

' T(V3)=W| — Wy T(v2)=—w1 —Wy T(vl)":'wl +w, (H(M)

('lsf)o.._uh:l

£t .



1 -1 0
2 4 1 5
0 -1 1
[T] = _13 . f Yoo -1 0 1|
0 1 1 0
0 -5 0 -1
0 —10 26 5 1 0 0 0
[T]_-z -23 57 11()P_-21 0 0()
€71 7 37 -79 16| |1 1 1 0]
~-32 -246 535 107 1 -3 5 1
T(v,)==2v, +7v, - 32v, )

T(v,)=-10v, =23v, +37v, - 246v,
T(v,)=26v, +57v, —79v, +535v,
T{v,)=5v, +11v, -16v, +107v,

3000
021 0 500
[T]B=0 02 oM [Th={0 1 0|
0 0 1
000 1
3 1
s[T(v )= 0 |« [T(v)=| 2 | (h)
_9 6
1
.[T(V])]B= 5
4

3T{v,)=-16-5x+5x* « T(v,)=16+51x +19x’ (=)

. T(vy)=7+40x +15x°

£



239a, —161a, + 289
T(a0+a,x+a2x2)= %o % 2 =)
24
. 201a, _lléal +247a, - 6la, —311512, +107a, 2

.T(l+x2) =22456x+14x> ()

01 -1 -1 2 2 3
o3 s lon -3 =20 | ? 0)
Lo g 10 L
2 2 2 5
0 1 -1 -1 -1 1
111 -1
1 0 0 [0y 1 1 0|ty - )
211 1 1
01 1 1 2 0
0 0 0
oy (100,
2 olf 01 0
01 1

T(2-x+x)=10-3x +4x> +x* (1) (")
Tlp(x)+a(x)]=(x+5)p(x)+a(x)] (=)
=(x+5)p(x)+(x+5h(x)=T(p(x )+ T(a(x))
T(ap(x=(x+5)(a(p(0)) =a(x+5)p(x)=aT(p(x)

)

p
500
1 50
T = -
[Tk 015(
0 0 1
1 -1 1
1 0 0|(=) (2,5.8)(Y) ()
1 1

¢y



T(xzez")=2v,+3v” T(xez")zv,+2v1tT(f:z")=2e2"=2v1 (rv)
2 1 0
JTl=l0 2 2
0 0 2
(Vt. \ )C):'JL‘:‘
. E5=((2,1)),E_5=<(—-1,2)) Jﬁol:S,ﬂ.z =—5(‘)
CEL =((1L1)eBy=((4,-1)) 5 4, =-2,4,=3 (")

3
-E4=<(;,1)) cAdy=4,=4 (M)

&m=«i%nﬁ%=«§?nua=—ﬁia=ﬁim

s A =1,4,=2,4,=3 )

Ex(mlﬂ)xﬁz:«—gAJ)xEJ=d—1J,U>
E,=((-2,—2,1)) 5 A==-8 (%)
6 [

E_4((—2,§~,1)),E3=((5,—2,1)) sA =—4, 4, =3 ()
sA,=A4,=-9,4=9 *)

E_,({1,0,4),(0,1,1))«E, =((4,1,-1))
sA=1,4,=2, 4, =-2,4,=5()

E, =((3,-1,0,0)), E, =((0,0,1,1))
E_,=((0,0,1,-1)),E,=(¢(1,1,0,0))

L E, =¢(0,0,0,1),(2,3,1,00) 54, =4, =1,4, ==2,4,=-1 (")
CE,=((-2,1,1,0), B, =((-1,0,1,0)

ity



CE =((=3 1 )L,Ey ={(1,2 )5 A =1,4, =8 ()
Eo =((1L,-1)),E, =((1,1)) 54,=0,4,=2 (")
A =2,A,==-2,A,=-4 (")
E, =((-1,1,0)),E_, =¢(0,1,31),E_, =¢(1,0,1))
A ,=1,A, =4, =2 (1)
. E, =((-2,1,1)),E, =((-1,0,1),(0,1,0))
E =0T+ x7) 5 A=100) (1) s gius (Vo)
E, (T)=(5-2x+x*), E,4(T)=(—2+§x+x2) s A =—4,4,=3 (V)

EL(T)=(x,4-3x*),E,(T)=(14+x?) yA,=5¢A ,=4,==2 (}A)
Jﬂ,“:—] ] A]:ﬂ,z:l!‘:l (\1)

e e, I )

sA =LA ,==2,4,=—1(")

-E.,(T)=<[”l2 ;},E_z(T):([": g]>,E,(T)=<[g ?Hf §]>

: ity AX=AX (')
A X=A"(AX)=AM(27X)==A ' X) =A% X
(A-4T)X=AX-41X=(AX-41X)=(A-4)X (1)
11
,t_,\l,j.:._n:iés_,.llﬂs_,u(ﬂ),A=[3 ]jld_.g,(\'o)
AX=AX 2 A X =X 20X =AX=22 =0=21=0 ("4

1 0
‘}“@@41+1=2D$‘JA“P‘”‘J&“L§1-A=|:O 1} LY (7))

14



OV A 3 X opiyieas gy r(XA)=tr (AX) of sy (H) (V)
A =P"'BP = tr(A)=tr(P" BP)
=w{(p"B)P)=er(P(P" B))=tr(B)
rank (A)=rank (P~ A P) =rank (AP)=rank A ( =)
Wod Ao det A=0 det(01-A)=0 ¢ smadai A=0 (V)

LW JS‘-"‘

SOV L AZD Ob asage AT Ol

1 -
.AX=/1X:>X=A"AX=A"AX=AA"X:>IX=A 'X
sk gy A i , s v iy
. 1.‘.} ‘tl._ill.all e_)g.a.n.h lul._uh — U‘J A 4..\)1.-.4-0.” Jaa dada X u!..i 'IJJJ

Tl )=L et )mer <ter (0

Tdx
b €7 Jaaadl 4asall A1oaall 3 jgaadl dagidt Oli $3), T(e‘“):_ze-“ (t+)
. A=-2
(Vc\') Omplad
—-8190 0 -16382
13 o 226 =525
A7 = 8191 8192 8191 | () A’ =| .
90 -209
8191 0 16383
313 =312 0O
CoWkEud AL e (V) AY=[-313 =313 0 | (7)
0 d 625

tVe



L
1 0 -9
=|t0_]} c P=|3 (v)
1 1
1 0 0 1 1 1]
.D=[0 -1 0| ¢ P=|-1 =3 2| )
0 0 4 6 0 0
-1 0 0 2 2 3
.D=| 0 -1 0|« P=|1 0 -1{ )
0 0 -2 01 3

o oMeiSud Alad e o dimE; =1<2 o (2-2)(/1—3)2=0(")

300 1 21
D=0 2 0| « P=|3 3 1| (')
0 0 1 4 31
50 0 -1 2 1]
.D=|0 1 0| ¢« P=|-1-1 0|(Y)
0 0 1 1 0 1]
300 -1 -4 =27
.D=j0 3 0| « P={1 0 -1|¢r)
0 01 0o 1 1]
Seiiadl Al e (V0) CooMedELd) ALW e (Y E)

Juaiﬁ.u_ij z..le\..i grr (\ v )

ollitudd AlE e (V1)

-2 0] 1 100
-2 0110
. D= ¢ P= (1A)
3 0 011
0] 3 0 0 01

ST



5 0 -8 -16 0 O
5 4 4 0 0O
D: ‘P= (\ﬁ)
-3 1 0 1 0O
9] -3 0 1 6 1

YV L AgLhil digiceadt o D=P AP ofs Jthiiad] A A of gaisd (YY)
D" =(P"'AP) =PTAT(PT)"
CoWhEu A AT U8 5 ey dy kil A giia.
: U‘. A ijJJ_a.n.u ;j-_l.‘.‘ll .\J.‘i.‘h“ SJ.*I:IS ;..L\l.l.... (\' 0)

Q'Lﬂﬁ.-'n.n Glalgia 01_)3.-_; ilalasll aﬁg.]_, . h(;{ ): ,1 L (a + d)+ (ad — bc)2 =0

{a~d)” >-4bc oS 13 kisy 13 (a+d)} =4(ad—bc)>0 ois 131 iy 13
s g_,.‘iaa.“ UJ" d..a.'n.'i l’: SEX]

A,
A
= P_! P:
det A det( A) =A A, A ol BaY (Y1)
0 A

ul; L)'AJ.L'IJ . ;{: 0 Py lg.] ;.\:ILJJ'I SJ_J“.“ i..n:li.” Ol LFJ;‘“ iéﬁﬂjnA 01 L (\'V)

17_|J.i...a iij-.a.n D ;] D = P_IAP t:!._l.'n P .\:_ng _:\.'IJJ-.C. . Jl.LiJ.-an Z.J.I‘\EA

S FES VPR KT A:PDP_] =0 «

WL

(VGT') et el

1

2 0 Nzl
PTAPz[ }JP= V2
4 1

J2

£ty



—~—
-
St

— 1% g
T =[5

(*)
()

—Iape -e _
l_ﬁl_ﬁl_ﬁw 2 Fw o
-Is =~

I
a.
= h
| A~
o o W0 -
1
o v e S o ©
QOO o — D
N |
n o o o
a., |
< I
[ =
A <€
=
o

)
Q
S
o™ < W
A I o o T )
I
Lo 3 12
Lo I o
b

P'AP

£VA



(Vet) Oalad

3

4
Adade liaadt u.nlukj" B uSgl(\)
4 -3

L o¥ A =(T], =[

h{i)=det(A1-A)=(1-5)(A+5)

-2 -2
, E75 =(i: ) ]ul dad 112::—5.1_]:- 3 E5 =((: 1 :(u‘ dad A]:"SJJ&

e
R R

5 -3]
A /1 3 =4 . ;{ 1 =2 ¢ Jldaall uul...u\” B « [‘T]B =(:1 ) (T)

B RS A e

] =P [, pz[z 0}

0 4
“1 4 -2

A3=3,2,=2¢A, =1 alaadl LY B [T]B=_3 4 0 (M)
-3 1 3

Ey=([1.3,4]),E;=([2,3,3] B, =([1,1.1])

t14



1 2 1
P=|1 3 3|, c={(1,1,1),(2,3,3),(1,3,4)}
13 4
100
[Tl =P [T];P=|0 2 0
00 3
-7 -9 3
Coliaall pluYl B s o [T]B= 2 4 =2 (v
-3 -3 -1

Ay=—4,1,=-2¢4,=2

CE L =([L0, 0] ), E, =([0,1,3] yE,=([-1,1,0]")

-1 0 1
CP=| 1 1 0] 5 Cc={(-1,1,0).(0,1,3),(1,0,1}}
0 3 1
2 0 0
[Tl.=P7[T],P=[0 -2 0
0 0 -4
00 -2
A=l A=A, =2 ke sl B [T] =1 20 1 o)
1 0 3

CE =([-2,1,1]),E, =([-1,0,1] ,[0,1.0]")

-1 0 -2
.P=| 0 1 1],c={(-1,0,1),(0,1,0),(-2,1,1)}
1 0 1

LY.



e U S

. T’(z,—1)=As[ 2}[120} Atopfi P =[121 122}

~1] |123 122 121
CotkE Jat L B =([O,L1]) « A =4,=4,=1 () )
S lhiiedd s E, =([1,0,1]") « A,=2,=4,=1 (=)
CA,=34232 , 4,=3-22 , A,=-1 (=)
wi B, =([Lu,v2 [y, By =([L1,-v2 | < E, =([-1,10])
S thinenl
E, =(5-2x+x*), E_, =(-2+§x+x2) A,=3 3 A,=—4 (M)

. _)l.h.i].uy.j Lj..l‘.:‘ PEt

Ai==1 , 4,=-2 ¢« A4 ,=1 (%)

Je‘E__zlE__10>‘E_0023>
X -1—10J -2—(10 ,_(01,10

L lladiunl Jats

./142—1 ,,112112:/13=1 (\.)

LL")UJL"E-<0]>E_<10 0100)
L AT -1 = _10:1“00:10,01

1 1
Jals e b3y E, _—_(|:0 0}) A=A ,=-1, 4 ,=4,=4 UG

£V



CSteE Qi a1y B, =(142%%) L A =-5 ¢ A1,=4,=2 (=)

(AeV) Caolad

L ¥Yy=4(s5) x+2y-10=0 (1) x=-3y+10=0 () ()

. 4x—3y+52:—3 ('\) , i ";_,L.uﬁ Gl dalua ('3)
2

(/\s Y) o._aJl.n:a

s Yalawdl plhd Jay (I) (M)

I, -1, +I, =0
31+ 21, =7
21, +41,=8

IS=1"IZ=2 ‘Ilzl U.lsd..aaj

Y alaadl bl Jag (o)

I -1, +1; =0
I, -1, +1, =0
I, -1, +1I; =0

I, -1, +1, =0

21, +41, =10
I, +1, +2I, +2I; =17

21, +4l; =14

‘16=2~’IS :3&14 =1‘13=1‘12=2‘I|=1 wle Jaaal

tvYy



(/\;T’) e laal

¢ 10100 - -
101010 01000
1 01 00
01 01 01
S= (*y M=[0 0 0 1 0| ()
1 01 011
01 000
010100
01 010
00110 0f - -
8% wal M Gl
(Met) Geulal
1]
32
‘Xh):i vy . X(s):0-19971 o)
12 0-80029
15
32 ]
-4
q={-3| 54 JIoBuY) Ala dadn | 1abiiaP 13, 4a e P2 jealic gyes (f)
-3

()\(.0) o._ul..nﬁ

A—31 ¢
“ls o (%)

tyy



(AT Oaslad

14t
t 2t
17t
. t>0¢P= - (@)  t20¢P=3t| (). t>0:P=3t | (h (")
t 2t
23t
226 8622
X =119 (v X =|4658 ()
78 3661
(/\sV) Oalad
0 6 8 24
L=[05 0 0| (& X,=(24] (H (°)
0 0-50 20
168 304
X, =LX, =|152] « X, =LX, =| 12| (&)
6 12

O Al 5 jpaall Aagill a4 =20k 03)y  det(AT-L)=(2+1)" (1-2)

. E, ={(16,4,1)t:teR}

£Y ¢t



Clalbiaall cul g Galis
Subject Index

trace of a matrix
basis
orthonormal basis
standard basis
orthogonal projection
ampere
weights of inner product
ohm
inductively
diagonalization
diagonalization of
symmetric matrices
dimension of vector space
one to one transformation
linear transformation
onto transformation
zero transformation
identity transformation
matrix transformation
composition of linear
transformations
linear combination
multiplicity
algebraic multiplicity
geometric multiplicity
inductive definition
cryptography
isomorphism
equilibrium
direct current
alternate current

VY
11
Yy
YA
Yay
Yva
YYy.
Yvia
Yy
Yéu
\RE

V¢
AR R
Y1e
Y4}
Yy
Yy
Yy
Y

YEY N
Yo
Yo¥
Yoy
o)
£Y.
A\
EYY
TYA
YYA

tye

4

dosiina S

ol

Aalatia (5 e b

Mg u.nl.u:‘

el

N oyl 5

o

Ll il

kil

ABlaiall CAb ghiaall Ui

Cilgadiall oliad ang
(;J'lai o gl
ERQUN

el by g3

§ Sma sl

Mlaa by

isinan 3o

4l COby il S 5

R CENWTg
daal

(8> 2
‘H,....m Jasd

o ik iy 3
danill

L

BB Y

8hae

i glia LD



algebra of linear
transformations
matrix additions
direct sum

directed edge

trivial solution
solution of a system of
equations
Gram-Schmidt algorithm
matrix size

electrical circuits
tournaments

vertex

rank of a linear
transformation

rank of a matrix
directed subgraph
directed graph
dominance graphs
angle between vectors
Markov chains

row

nullity of a matrix
nullity of a linear
transformation

image of linear
transformation

row echelon form
reduced row echelon form
Euclidean product
matrix multiplication
inner product
polygraphic

Gauss method
Gauss-Jordan method

Y44

v
YYY (VYA
YAY
YA
At

Yo
v
TYA
Yay
YAY
YA©o

YoV (YE
YA4
YAY
Yay
YEo
Y4A

\
V144
YAo

YAE

'Y
Yy
YYA (A

Yvy
€y
AT
AY

tv"

dasll O galll jan

<ld _,.i.u:u“ s
ilae pan

A yo dila
480 o

el ol o dpa ) ) 55
I\S\Js...adl XA_.JJ
L S A g

a:_h.u..\LI'.'I C.I‘_JJ.J

ol

b Jigaidn

48 gliae 4y
A0 (U pu)
A go pui )
dailiall il gas
e Guda gl )
«h ¢S Jla Judla
el

i giad 4y jia

bl Jisaill 3 ) pa

dhia 4y ) Lia
4 yido e Lo 50 dpea

3l e

Loaaall AL ylalt

gl Ady e

O gn - pughs ddy b



Hill ciphers
norm
n-tuple
clique

elementray row operations

enciphering

column

leading element
Euclidean space
spaned subspace
solution space

null space

null space of a matrix
image space
subspace

row space

Euclidean product space
weighted Euclidean
product space

inner product space
column space

vector space

vector space of linear
transformations
complement space
eigenspace
deciphering

volt

Cramer’s rule

Ohm's law

Kirchoff *s law
eigenvalue

dominant eigenvalue
polynomial
characteristic polynomial

1R

YYo

AR
YA (YAA

1
£

)

YA
YY)
Yoy

TYY YYA

Y49 (VYA

TYY YYA
YA
AR
Y414
YYA
YY¥.

YYVY
1414
YYY
Y.or

YAA
rry
£19
Yv4
R¥;
Yva
TVv4
rye
£Y4
1Y
Yy

tyy

Qandll Ja 43y ;b
(e ) dsb

n g s Oe e

dnac

i W Adeall Gibleall
Aaxill Adac

3gac

Pl peaiall

gl o Liad

A galh iyl ¢ Liadl
Jdall gliad

L_‘i)-i*"-“ e Ladll

4 ghnal L“;JLA'I e Ladll
5 sl

(g ol

Sull] i pom o Lind
0354 3l 0 pa oLl

g.\‘a\.) D pliad

(53 gac eliad

Cilgalic g liad

bl O il Cilgadic cliad

e sLond
tas elind
el S8

s

el Seacld

pf (5
5SS (5

5 jiae Aa
A2 3 Jiaa fa
Jgaa s 508

5 yraall 3522l 3 408



linear operator
diagonalizable linear
operator

dimension theorem
dimension theorem for
transformations
orthogonal decomposition
theorem

principal axes theorem
triangular inequality
Cauchy-Schwartz
inequality

coordinate vector

state vector

steady state vector

row vector

column vector
eigenvector

orthogonal vectors

row equivalent
orthogonal complement
orthonormal set of vectors
linearly dependent set
linearly independent set
spanning set

additive identity
determinant of a matrix
orthogonal component
directed path

distance

minor of an element
matrices

elementary matrix
transition matrix

Yie
A\

A
Y4,

Yy

iy
AR
AR

YAA
£
£
A\
A1
Yye
Yéo (Vi
VY
Yo4
Y¢o
YoA
VoA
YEA
Yy
oy
Yy
YAe
YYo
of
\
e
14y

EYA

g Fye

JHafid JiE ol yige

el A e

Gl dlia
.'):‘_J‘}:‘ - g*.“JS :"-‘.-.’L':'-d

Sbblaal 4ahe
Alla 4aie
iyl Alla 4as
(§Agac dxie
Baalaia ilgad
liia S
(§Igee paa
saalalie &y jlac Ao sans
Lhi Adad yo 4o gane
S.J]}a 3«.9_,4:..4
>
Za:,nm.a Maa
33 yanll 4551
4230 Jlua
dlse
ld giadl
il g 48 giiae
JEEY 4 giae





