


Chapter one :
1.1: system of linear equations:

A linear equation : a1x1+a2x2+........ +anxn=b, where x are variables, a,b are real numbers.

2x1-x2+x3=5
X1+3x2+x3=6
Is 2x3 linear system.

m X A= um b~ a0 kaewts (valiables)
number ai eq“(aée‘On;.

A non linear system : at least one of the equations in the system are nonlinear :
Exp>> x+y=1
X+y=5

Remark : in general there are three possibilities for 2x2 linear system:
1- the lines intersect at a point (unique solution).

2- they are parallel (no solution).

3- both equations represent the same line (infinite solution).

Remark : in general there are three possibilities for mxn linear system:
1- (unique solution). e} SEA S
2- (no solution). ET Y.

3- (infinite solution). e - leadny
mxn
. = v
Consistent In Consistent
NI No soluti
Unique Infinite 0 solution
Solution Solution

Equivalent systems :
Two systems of equations are called equivalent systems if they have the same variables
(unknowns) and the same solution set.
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Strict triangular form :

1- nxn system .

2- if in the k equation the coefficient of the first k-1 variables are all zero and the
coefficient of sky is nonzero (k=1,2,3,....,n)

Exp:

X1+x2+x3=8

0 +2x2+x3=5

0 +0 +x3=9

This example is strict triangular form.

1- the system is strict triangular form is easy to solve and has a unique solution.
2- we have the system by backward substitution method .Jall ¢ sa; oy

How to transform a system in strict triangular form?

1- interchange two rows Augmented matrix = [A:b]
2- multiply a row by a nonzero constant

3- replace a row by its sum with a multiple of another row.

7. The two systems

2x;1 + x> =3 and 2x1 + x2
dx; + 3x> = 5 4x, + 3x, =

have the same coefficient matrix but different right-
hand sides. Solve both systems simultaneously by
eliminating the first entry in the second row of the
augmented matrix

_ 2 2 -l
HEHHE I R

and then performing back substitutions for each of
the columns corresponding to the right-hand sides.
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1.2: Row Echelon Form(REF)

1- the first nonzero entry in each nonzero row is 1 called the leading one or the pivot 1
2- the leading 1 in the k row is do the right of the leading 1 in the (k-1) row.

3- zero rows are below the nonzero rows.

;XP’ [ Y Q-\ = &E‘F [\ o ©° _\<'5 net RE‘(: )
(&) \ 5 SO o O
(@) o \ o O K

E‘; L; éﬁ:} is WBEREF \31 (\63 = ia QE’F
oo Y | R

Gaussian Jordan elimination method (RREF)

1- the matrix is in REF.

2- the first nonzero entry in each row 1’s is the only nonzero entry in its column.

TR BT L] e
> ©( T

: O 2 D o
C= | o » (;\\s RREF D (;QOO_((‘; Lot QRREL
o0 o | oo T )

Under determined : m<n Over determined : m>n

No solution Infinite No solution Unique Infinite

Homogeneous system : Ax=0

Homogeneous system is always consistent since there is a solution called the zero solution
or the trivial solution

Under determined homogeneous linear system has always infinite solution

STUDENTS-HUB.com Uploaded By: Menna Tullah Jayousi



X2 =-) \
T o] SeSLSE mp,
2 G 2o K Y = f%censl‘gl‘wff\}ﬁ’("y.ﬂ_/
v L Blo REF ¢l b =5
homcg‘eneous.

ElorPles Let Ab  bealnar gysten whese augmented  mably (Ale)
hoﬁ (edaced o) echelon Form:

| Lo g | |=2

ce | 7 9

0° o o 1 2 ’ /'f q = 1 mm( Qs = |- %ééfm&w\ b
000 o %0 ?({ }/
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1.3 : Matrix arithmetic
mxn is the size (order) or the dimension of Amxn
For similarity we use the notation : A=aij: i=1,2,....,m a45
J=1,2,....n
|
Column vector is an mx1 matrix =y A-: {3‘] .

Row vector is an 1xn matrix. B=[1. 3. 4. 7.]
.Uzat"d\)» 218y

fo{ o 5 K2
’ Ta 13—
ay ax
X column vecross > s (qzj : x Rt Oegtel = As Cg_, .
c;nd' 5nﬁ"

The equality matrices : two matrices A and B are equal iff they have the same size and aij=Dbij.
Properties of addition and scalar multiplication:

1- k(A+B)=kA+kB.

2- (k NA = r(kA)=K(rA).

3-A+B=B+A.

4- A+(B+C)=(A+B)+C.

5- A+0=0+A=A.

6- A-A=A+(-A)=0.

-A is called the additive inverse of A.

When | want to multiply two matrices A and B they should have the same size.

A= W0 e ;) 5L 1 m(e@h
o, < by the <

~\\9)9))J \Q/Q Om.) </
P( %.5 {7\)”{_3')(5 WY \nf;xaj
X\ 5l 4rBel dr2ad3) oxe =y Goaell
- Zf‘;‘"Z/L_AJ\
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If it is told me to write the system in a matrix form
MX\—%ZY\‘L *)(3 = |

S5x 4 Dhey Fres2

b @b
g4 2z ES\ A %]Jvf ]&*3[‘1 [\1
S 3 Z A = )721 —( _E 3 * AR
LY= \ | J/
A DN B |
Linear combination : c1al+c2a2+....+cnan

La H(p=> Is ba (l\{\ alineas combinabion =% ou:(‘z\ ;c'(z,o)?

Ansve 5y B cran x (2a2 -

(i\{) =@ <EL\ *CL(;) = 2- C +/d :)@
2y = 2¢¢ 4 b ‘
2y = M 4 Goz=)lee=Y

oo Jac Uay

2 b s 6{‘('/7@/ corm br‘na,é?OVl of aq Wle\L‘
rot daes” combination vau G aad Qv )\ DL 15 [ 4

d\PzzPrE &z) ATy
WS ¢ L
3 6

(
An nxn matrix A is said to be symmetric if A=A

An nxn matrix A is said to be skew symmetric if AT—-A

The zero matrix is always skew or symmetric = ﬂ A‘f &~ 2A :
A A
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Properties of the transpose :

1-R=A.

2-(ATBCAzB.

3- (KAJ=KAT

4-(ABJ=BA.

5- If A ,B are symmetric, then A+B is symmetric. = (np) - A"~ § =P 2.

T

6-If A is symmetric, then kA is symmetric. - («A)'= & A"~ A s wmexﬂ’: ;
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1.4:Matrix algebra:

/4'\ . 2:‘" 2|‘\—,
2_"" Zn—)

. . . . o | © o

The identity matrix : = 1 — $ I s =g eorple =y Tzs [Q NN

. 0XN Z%yéé)lw@&ﬁg";»gj \o /P [+ o o |
IB=BI=B

Matrix inversion :

An nxn matrix A is said to be invertible if there exists a matrix B such tha\t AB=BA=l, the
matrix B is called the inverse or multiplicative inverse of A denoted by A, If A "Hoes not
exist,then A has no inverse(A is called singular or invertible).

£ L

How to find the inverse of 2x2?

f'\:[a b] - &:acf-bcﬁﬁo +hen A_]:_\__ ofl -b]|.
¢ d

If c¢=0, the A is singular.

xp -1

i
If A and B are nonsigular nxn matrices ,then AB is also nonsigular and :[Ae} B
Algebraic rules for inverses:

1 The inverse of A if exists is unique.
2- (A)
" 17k (&)

4 lf A is invertible then Kis invertible and(Afz(A
5-[(ABJIZ(AJ(B.
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1.5: elementary matrices :

A matrix E is called an elemantary matrix if it is obtained from the identity In by performing
exactly one row operations.

There are three types :

1- interchanging any two rows of In.

2- multiplying any row of In by a nonzero constant.

3- adding a multiple of one row of In to another row of In.

_
If E is an elementary matrix, then E is nonsingular (invertible) and E is an elementary of the

same type .
A matrix B is row equivalent to a matrix A B -oEw L ol BA
i ) )Y g/l 2
Erample =y it W& Nave. P=lz 0 g |y B2/5 T
Lo 2 2z 2 £

Lol an dememag ma(k E such+bat  EN=B o By v eduwwlot i

A/&/QJ %JJQ(C{B\E JUﬂ,k S KD O—O—ic}/ B and A x&(ﬁ—“«ﬁdg
"AJJ)_J Q«m;&; Ad AN, ), aﬁl O)LQ/; )20/061,4,0 BJJW;

;,[0' i) emn oo gi ¢ B

Q —~B(/3‘dﬂ\

(@)
| \ O
Lo ° ()

If A is row equivalent to B, then B is row equivalent to A.
If A is row equivalent to B and B is row equivalent to C, then A is row equivalent to C

The system Ax=b, where Anxn, has a unique solution, iff A is nonsingular (The solution is x:A%)).

If A is nonsingular then A is row equivalent to I.

Axe o Ax =D
X=0 |V\e M(‘iqe r‘f UOSOM{‘HH‘Q
it s (/f' A s non Sg“(af. 7
f\pns/:g,uW- o sini\(uimf- A fl‘;’f_ o
RS E Se — — — — — — — — — T T T e
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To find the inverse for 3x3 matrix and above :

L T wil take an &ample = As |l Zﬁ] y Find A

2 o |\

JA LY - [V zm@)w\ af kig)dfu RY?
o\ 21° V9o — . b
Lo \|O o |\ - (A\ES\’A?LJ@() \huélce l&”guﬁ A N
\QHKP;J 9@@» e \
Sbus Ty \
RAEF g A 9P paudl,

If he tolds me to solve the system Ax=b using the inverse of A :

Somdle o s x4+ X2 -1 '([
2

(U 'S =il

Yo 2%z =2 6 \ 2 [Xm = [

22X\ —~ K3 =a © 1 "3 °

( A e o

Xsf b

S
opes b3
& 6 N =
~A~‘J‘Q/L«b.

Diagonal and Triangular matrices:
A is said to be triangular if it is either upper or lower triangular.

( o o
A- |2 37: U uppd ‘rf,‘a;/gu*a/‘. - (4 > o)\ (ente/ Mmgula/
00 5 o U

c. s 12& Ogonal p{g s;loa onal arol +anilec
[" ° 9 2 ° oo s J
J\[\)% Dm;ina( 1S mmqua/
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LU factorization : (Triangular factorization)
xnot euegffﬂazt—(\'\( has an L) ﬂ%&or{zab'or\.

“ B 8 N < c U Spy =xf @©
QJ})—@%&/ 6 o

M Dval ay g e L) ﬁmwy T

[- o0 «/3(’3 /L/‘ ;in D—j\
L?\ \ 0 Vt&\u vpj
L3ty |

8 et N, B ) R o) hUesy W Ty k|
£ [‘0?2&:) Dl ) h o b |
20 \ a},pﬁf}% Bl pyar
‘ E—B) E-J./n’v‘d@j)
. BAEAD a2
A- (ngzEl) Ll
As F ‘A Eg L.
29y L [ 5117 /Lﬁ;—‘

1- if A has an LU factorization , then A is nonsingular iff L is nonsingular. False because L is
always nonsingular.

2- if A has an LU factorization , then A is nonsingular iff U is nonsingular. True.

3- if A has an LU factorization , then A is row equivalent to U. True.
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2.1:The determinant of a matrix

If A was 2x2 matrix then the det(A) or the Al is = a bl_yla b :
e d ¢ d -
_ LI Py pis

Then an nxn matrix A is nonsingular iff 1Al # 0. 2 AR - IBAL = RU\AL- AR
Cofactor method :

> mid' —,——%Q rfzy‘no(oﬁgct's = I}’LL“

Ay = @) (}jl‘ﬁ-\ —
Crarple 5 £ A t \5 ‘*L} then A = &—\\* Mzzﬁ-bﬂ\hw@;;@@

5 U ( = -\ 2 Y4 l: c\jg
3 a2

2L ‘_/gx(“t M\Z2~¢ N

If A was nxn matrix then the det(A) or the Al is = = 2y v },5’\
\')al(Au S AL Ay B N« 1A /A«\‘f\ B {\ﬁ n 7.
crample = LA [3 Z Y ] find (AL

V-2 2
13 2
\Rkl=an Av can A as Ag

=3 1 mn . zQUg M2 4 La(L~1)UI ng .

ifwé hawe Lo o (= Bx2n8=&X12 - T2
g o
=) WCQ(\Z\J&/MGJ:R"{\ %ﬂé&f@lﬂ LA

1-1f A has a row or column consisting entirely of zeros,then |Al=0.
2-1f A has two identical rows or two identical columns,then |Al=0.
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2.2: Prosperities of determinants:

Row operations :

CIRI=IAl =SA.[2 vl 4 a_ 65 - L e
1- IBI=-IAI. ,>A-[é i1 -e 4% > Mo b st mp Lt
2- IBI=KIAl & A- \gxq &-_[i ZX = B=0l.

3-IBI=IAl = A= [\5?5‘&:) QI‘O 15—& > Bla-25 = \Al
S
‘5R\ +Rq

Let E be an elementary matrix then :

IEl =1- (-1) if E is of type 1.
=2-k£ O if E is type of 2. = Bl ==t p
=3- (1) if E is type of 3.

< kAL = KMAL o Tl
1Eal 2 gl Al
x 1PN and B matfices ~den =y 1AB\= 1R\ R\
«7f A s(njw(ar,%en Al-s  and se AR ¢ swgw(e/,%e/eﬁ»rg IABl-o = (Al Bl
A Bl =+ (AL 4 8] c Mls Judedn 05

W - =5 A5 nons:‘/\(ju)a/.

L
LAT
x T ATA=T than Aoz o5 (ATAL - I

VA -

AW - L o (AL = ifAls L

ATE he rod me vo ysc elemnation Methesl +o evaltiale ee(A).

REE o)

Menna Tullah Jayousi

STUDENTS-HUB.com Uploaded By: Menna Tullah Jayousi



2.3 : Additional topics and applications :
The adjoins of a matrix:

aaxd (AS = A\\ A\"L P A\I\ T_
Ag\ Avy .o Aan
A\lm An-—~  Ann
K= @™ gl
x Aad; (A - Al 1a. * aoﬁﬂ)\\ VALY
* A_‘ a o\old‘(A\ - (40‘6 h\ = \A \/'\ = 6{0!‘}
\AL

x adiladj N\ _ | A A
A e mmels Rq\e::) )(L:JA\"_‘ 5C= 152,

S
JAL
HamPle = hx2dr 4 4325 - A- |02 g
2N £ PR ‘Lg;{, T> 2 o |
N ek 3k =9 | 2 3

W LIRS HI

fof ov—')\/\; %(na/)ﬁ IO e }q»/ansﬂe/ as a
Pol}ﬂorﬂ t"a/{ in X~ b -

d
IR N
S P
M- (a-R) [-* o | _b Jlo] xC X%
L -N o-X o \
= (C(—X\ )(/L — b ("ﬂ\ *C
= *ﬁg - ar +b\ﬁ +C-
I8 s sinqdas ahen Aasl A= 22
A’ﬂ@{/As Lé/’i “ﬁ P((s S al” \A’\:O SO aaQ@Sso,
STUDENTS-HUB.com
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3.1:Definitions and examples:
\ 5 sz vector space s sset o:E elerent s %ﬁe&lﬂe/ Wrth e eferations m£
MOMHEM) g/y;a/ scalaX Mu,Zé(p(((@é\"of) o
Ciio eV oand  is salafythen oty eV “elosed uder  sealos” multiQi cotion’
Cor it x;/\'/e V/  +hen x*}u/ " osed  wolel” oddieien.
A XT)/_DJ/T?\'
Av. (X‘/‘JH’ZZ +(yaz)-
4;: 1 a«;é[fm@ﬂF o &\ such +hat a0 =osh= (LY el
A\(: \}Xé\}) d - X e\ sach +Ast )(-y*)(:o.
s o (krg)= ok
Ao> (Bl = o0 BA
bz (x8)x = ok (Bn)
A3 bR o 5 Mearan CU,e,0)
SV ™ (R L) 5 R wh awal additon  and mulplcaby
s aVQ el sface !

V- RS o ysy ol .f.a/m/- is auecse( spoce where (&,b),‘, (cjg():(ou(,b@
X (a,b) = (aa, ol b)-

m

=] Mm)(ﬂ; ﬁ\w (s J/%c et aﬁ all mxn pebtices wieh /’ng enries  unde”
MM[‘H'&/[ ﬂJLO() scolot’ y”lv’é’/ip(l'(at\‘on (s guectof sfoce .

[4] ﬂ!@ sel o M (@l alued fwlé%(or\s undel+and . -
l;b(})zx\ = Fo g
L) o) = oL Fiw

|:§| (/ [475] (o= f‘. [a;b]'—f’g < $ 5 ONHAUOYS ON l:a,bj
L (@ ) (i = Pot T,
LDKﬁJ (KJ = o fuu Menna Tullah Jayousi

STUDENTS-HUB.com Uploaded By: Menna Tullah Jayousi



V\(‘oldp_;_/

) w,u %ffa;z{l»@\:

(X\» ﬁu\(\ .
@( (N - ok AR Tg/

fCKJ 4n1 )Q S

R VM x (X
LD&@ Jxy =

p igationales o F;S_,e.m-m

« 2 = o> —\-;{{—ZLHM@T
6 -3 L ) =2
[—3) - K* Cjﬂf €\

(et J ke aveciel space then:-
DoV T, e\

VAR v<+ct =3 , then 4=-X.
E _|- \): "\-)) ‘60@\}

STUDENTS-HUB.com

"f( 1 (oMUt DV\J:C(,AT%\

AL AR X QO% :

). 5 net a e el space.

is et adectef spac€ -

S oot a velel ¢pace .

but |- )(gi- (H\Q:@ = Oggg.
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3.2:Subspace and spanning sets:
A Lubspace = © xay €S
D . €s.
D OES .S+
xLet S anel T be substace oF avece ace \ hen-
@ SAOT s sehspace
B sUT is ot a,(wévf,s b asuwbspace S\
3 ST 5J:;pm¢ LU
X /quaspo\d@ =5 Ax=o  (RREF). = & asubspace LR
V=) SR PRI 0))>(2.\L\ . =550 b S whabiod) Al
RPA| TSN

kL/‘n@/ oM b(‘na,ﬁon;, UL X C2 U2 QNN 5 Vg g «;u}oﬁpqoe @‘ﬁ\/,

sPon (u.,qu..wok).
&WP(Q:S U >(;) L ¢ (\D\ p) \F'L(\]) =3 \fzﬁ\\) —\QQ_UL~) f;)o feL=0. ft Ci=—|.
3

(e @t

cz s Crs2o

" aniny5eo = # V2 spn (oG e ok) e 2 amsisen v O

> (é) . 52,(§)> Cz:G).

"%C(;@Z;w-\,@n% s «he stawloc] spam/g/sw Tor R

VI O/ R

x f\m ﬂn&? i _5pania_set foc Py
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k stonds/d spamany for R over

ooV e VB

s let ) be a UlZ mablX andlet be R yow ma/lg_Posstb(e salutcons
could +he systern =t have P PUApI 7 Answe he came
questen nthe case AN 4 Sl . FrPlam 5L0ufanswe/

@@rf M(B)-0 Fhen 5{—_3(0*@%0 <o BZY\Q ﬁ@/@fofe, Ax=b

has no ¢olubien o 4 bmfg{,ue 4o (wtion .

LY DA Fo e Y= Yo 4> FO % 4 £¥e Theolore Anes.

%As no solubion of (}l;[(hc(fe solub(ons -

A lLek % L ED LIPS ;M\% be a spannng_sek (fofaueceo/ space VA

(£ we add anctheCveckol Kk, +othe seb, WillWe ol have a
$pannind seb 1 =} Yes.

SE we  olelete ope o€ he yecto! 9? Yo Pom +he seby will we sl hode
ason0ind Se6 = Mo

?“7010 ;[O.,\,n]? CD.,O}U =) s\(}aﬂé —i—c@\g bub
'S Llrose) ol go) b lees ok

STUDENTS-HUB.com
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3.3:linear independence:

> We aalld about | is lineally_indePesclast -
L CIVL + N2~ --- o Cn \)r\:‘c? =) C\:C’;:w-
othe wise, %g/a/& lnealy defardont.

= Ts (l() w Lm@(} idlefendent 7] |
all) va (§)=(8) = ©=C. & 2 Xbs, [

REF.
«1f e system Was wndeideterm inedl éomg%ous = (e has hPnese solution
L) So it (s @éwg,s L«'ﬁé’a/ﬁ_ dependont

Theoton [L— Aset of pecsors 0 R are (e LL vlepondenc & ho
mat'ix K= Lo ve~ooonl & /\ons(/\j}laﬁ
)__,Rema[k:) Alzo = lmeall l'/la(’e/)enolwi*'
,r%iu nin .k {54 ks ~theoler J(qg(@
e Sl g wot L
B3 RO\ 22 L v+, B U= X4 gyt B X243
L ol x o &0 sz Fiy)=o
Gl 2 e%49) o (R q¥ef) 4 Ca(¥2-243) _o.
[—b\l} Ahe , \LAMS , constate t&ms rwb

2 ¢ & 2320
L xBQ~2C=0 K’—ﬂ \-(ﬂ_.dﬂg 612 s
e + A< +3C2=06. . Thalen L C

’Mcofem @D Aset . JecHols  ale. I.‘/.ea/ﬁ' oi’d)é’/r/eﬂf’ PP one ofthen s q [nea”
comﬂatl‘on oﬁ*ﬁe fp/mcu‘/n'/'d‘f' set = Lessors,
dample=5 (1), (°)> (1) ale lneally dependlent
BBV &

SINCe. UZ: U, -&\JL :> @g s a [1‘1)8@/ Combf/)a,é{oﬂ oﬁ\}\ MO}\ 0’1}-
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ThecremD - A set of vecols ofe [mea/y, indepenelert ref wgg«_m( & w"?u?(ﬂ
Wi a5 alna’ combidbion oL % 0, Lok

ke veco space " lanbl .
h)(‘-fx,ﬂ_)..n,_fn) on [a,4] BJ_;.

W, fa)e ) oo B
IR 1N
W(ons kaan of i\,'---dnv _éfln-{l_ S :f}\"“l

¢ u_)(-‘ﬁf\eu,vw,in)(‘ﬁe)#: o “Aen ?f:, ,.4;‘%2( ale lfn@/ﬁ’ lﬂO{ﬁP{’ﬂdQZﬁ'
*'1{ A:f\, fz — e {.n@/a[e/eqa&(ﬁ ’f%@'] (1)(% ;""J‘ﬂ\) =
't L»)(-f\,f‘L ~~~~~ ,fn\ =0 e an't Sj__about a/l}—}'/ng’:) :,g_‘iﬂ?_‘x =

W €2 T2 A

«’lflfi w&aou q vecko A Kyl +> s ix'\,ﬁz,—»,ﬁ'\\\z( )%'5 T f‘f\\,\kz, ~--7‘ﬁ\\, 7\\«\%

/g‘/l’fr\y_‘/\vé bci ﬁ[l;ﬁé{mo[t‘,"oﬁﬁléqf $&_
If we deleie Ke Lom (Xore Xk, Wil s b haeal adependlet

X a/g/na(\mpv%_ subset bf alpeasl t'm)/(%f’/l/é’ﬂf seb of veetofs io\,~~,dn%4‘s
qlso /:bgwf/g/ indlependdont.

xLet Dbe an myn, show+%at (£ Q] has Jr'neﬂ/g;hafeﬁencﬂmé ¢ |umn Vecsof, +hen
WAL= Sof:

) \Mea/;L Aepedents i K ¢ 623,30 Jwhere e M@ not Lo

B gy

::>b0441 Ve ol (Y\Cmdal P‘CZCQO(} alb-+he. a/i‘g_m,%;z’wcl& L(q}a&
the same e, put P they ore inexly_indeperdlent Wil nor e at e

same. | ne.
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If the matrix was not square we can not use the det:

1- we use homogeneous

2-REF if x involve free variables, if they are not trivial solution, then the vectors are
linearly dependent , if there are no free variables then c¢=0 is the only solution and
hence the vectors must be linearly independent.
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3.4:basis and dimension:
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éummag:) Aim \J=n Hhen:—
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/({WJQ a bass and olimepsion  $:_
Sﬁ (as3bcC , 2a +604C)" LammsCc eRY:

0{(\,\1‘4‘03 + bl\éié,o)ﬁql\f,t\»
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3.5:change of basis:
xE= f Uh 502 5 e ,Ur\7(a basis oS\
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£ luve, . ... ,on |, )—’-:[w(;u)a,uu N be fwWo s

Then . HQn s pnalhyx Lrem the basic £ inte “Hhe basis F
is+hC %A ro:’!sgu!a/ Mot (7K

EUI+U‘1+~-» +\th£:[\)\h? cJule oo - «TokRlg.
5 VG U0, oo 5 Vs W& ]r(v\.eafldh(/l?\aﬂe’De/ﬂﬂ%t ‘gf EQ\_&Ey S "Z:/kL

ale (;WL} inelependent -
« xS - Spar Gle=(DY Ae

X = o it Az Y2
CtF S\g5el Mg

Menna Tullah Jayousi

STUDENTS-HUB.com Uploaded By: Menna Tullah Jayousi



3.6:row space and column space :
basis fol e qllspace = V. REF. (PP VT R SN AW RS (13
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Trace denoted tr(A) : is the sum of all entries on the main diagonal.
S| R Vi PO N OV A N D
::)—me\:/\lﬁq%L‘h‘““"Vﬁ\‘\' kA‘ G\ILZG

Let A be an nxn matrix, then A is singular if is an eigenvalue of A.
Let A be an nxn matrix, then A and Khave the same eigenvalue.
AN =AW D AL =FY

Eigenvalue for triangular : will be the main diagonal. =™\ .

Let A be an nxn nonsingular matrix. If 2\ is an eigenvalue of A, then L isan

eigenvalue for A with the same eigenvectors.. A—‘ v-_\ v
=
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