Module-5: Linear Algebra

SYLLABUS:

Introduction of linear algebra related to Computer Science &Engineering. Elementary row transformation
of a matrix, Rank of a matrix. Consistency and Solution of system of linear equations - Gauss-elimination
method, Gauss-Jordan method and approximate solution by Gauss-Seidel method. Eigenvalues and
Eigenvectors, Rayleigh’s power method to find the dominant Eigenvalue and Eigenvector.

Website: vtucode.in

Muatvix ¢-
The wet v@b min  pumbe 0{) elements o Objed)a

s L ‘'m’ number o) vows and N numbvt

The madyit  LON be denoted b5 ’ the oapf'&a.ﬁs %tad
aiphabei.s and the ovdwr O) H_we. Mokt can be deno

b mam.
An Aia Qi3 ---- @n

01

(3 Scanned with OKEN Scanner


https://vtucode.in

The numbut Db L:','nm'rbj Ende,pmde.nt vyows 07
Jin Ende,pe,ndm‘t columns 0} @ matn LA

colled  the 7oank DL a  matriL.

Also, the vank o) © modiow i Almple wo1ds Moy

be mpia?nad as the nNumbet o) oD - 7e¥0 Tows
(or) Cplummr 0] G non- Zt70 molrik  Js  olded

the aank Db o matrix.

The hiﬂhest pydwvr g} NON- Ze70 MIND7 0} o o
| i» alro aoid to be a Tank o) He mabit.

| The ~+ank Db dhe ma:hht ‘A’ can be denoted by

l .?Cﬂ) and wh{d-,_ JA fCFI) =" &ﬂd 1t JSbUU-’J be
alwais 1< f(R)=m (o7) 1£7=M l
| Genarally the vank of o matvit CAD be eovaluakted
| N variows Woays, thuj ave echelon foTm. f

| Rank Dl) o. Matrin LLe,'mta Echelon bmm_ l

4 Lot ‘A be a matmt 0} & ovdey ™MXN.

Ia. Thewe ave ony X0 FOUX then  they should
be plaed below 00N~ Zeyo TOWS.

- |




i

3. The

b, The non- Ze70 70wW8 0 O echelon mabrin
ave thal molrin’A Mnemu‘, [nclcpmdan't Yous

vectorA.

5. Hence, the numbut o} non- ZeY0 Tows O a
matrin  weduted tn  echelon —bo»vm ls oolled
the aonk o} the malyix and  which (& P(A)

oy w(A)

~ ey .
O.n) - Qg — iz~ A
I Ke
A | OT.;ILI @ jaae,'““fwn
= ¢
a]’_{;lll O.if "aaql
| ol Gua Qaz  Cuy
4. Find the aank o, & malyin .
l 8&a 3
S 3 H
3 65 H
= ket
| 2 3
= |la 3 4
a &5
Ra= Ra—ﬁRl
Ra ! Ra-9Ri

NnuMbut »9]) v n .hbfmrnl, 0}y any 0w
LNEN LA actmd[ncd o 1he 70w numbut,




9. Ftnd the 7ank
& 3

O
\

© © o©

), the madriv.

-|

Oh

(% Scanne d with OKEN Scanner



|
e 0 1 & ©
o O -8 -3
| o 0 -8 -3
Ry ¢ Ry - R3
T a'l
e e
| O 0 "8 "3
0 0 0 0
I p(p) =3
3. TJind the aank Ob He  motri
[n o 9 |
a l 3 j
9 3 4 A
lg 3 1
|
= ek,
h 0 & |
A=14¢9 | 2 4
9 3 4 H
g 3 | H
Ry «— Ra
a 1 3 K
nJ
y o0 & |
a @ 4 A
R’ Ra -Ri
- aTa | -L, 5_3:: 3':_Ré|

i




p e e T e . el T

O O O %o
i
2o
3
i any
|
L

l 0 -3 -u|
0O -6 -q
. Ru: Ry —8R3
a | 3 H
0 -2 -Y -+
N
9, 0 -3 -4
0 o 0 1
P(n) =4
. Find the vank o} the motrin
g 3 ||
| 2 -1 0
3 3 & |
9 4 6 2_
=> LU:, \ 9 3 l
A= |la 1 -1 O
-3 3 & l Qa:ﬂa—aﬂ.
Ra: Ra-3R,
6 )
— a ! - Rq: Pq*&!R,

06

(% Scanne d with OKEN Scanner



| 5.

0 -3 -4 -2
o -3 -1 -2
6 0 0 O Ra:R
] 98 3 |
0 -3 -1 -2
o o o O
o o o O
P(p) =2
Tnd  the ~ank 0} the
o | -3 -
| O ) I
3 | O &
| } - O
fet, 0 | -3 -l
A= {1 o 1 I
> | 0 &
I -2 O
. 10 V|
O ] -3 -l
3 ] O &
I } -& 0

Makyin

04

(% Scanned with OKEN $

nnnnnn



| I 0 0
3, I -3 -
Bl v, P -3 -
v b3 Ra: Ra- Ra
I Ru'f- Ru"p.‘e
| R
1
-3 -
- 0 | 3
) 0 O 0o O
0O O O O
! '. f(ﬂ)=§
.6- Tind the voanhk 06 the maliix
1 & b 3
9 4 6 8
n g & le
| & 38 H
= Ak, | @& 4 3
A= |a 4y 6 B8
1y 8 19 16
( 2 ? LI Raﬁ RJ"QR'I
Ra : Ra-Ufh
' & Ll 3 Rq 5 Rl.l" Rl
0 O 2 &
™ o 0 -uH
o o0 -1 |

08

(% Scanne d with OKEN Scanner



I a 4u 3
0O O -8 &
n
o O -l |
O 0 o O
f(p)=3
7. Jind the aonkK o} the mabr
9 | 3 5 |
y & V3
8 4y 4 ISJ
g Yy -3 -|
= [et, 4N, G 5
A=y a 1 3
g u 4 W
§ 4 -3 - Ra - Ry - &R
Ry ¢ Ra-L4R)
Ry : Ry- LRy
& 1 8 5
Y O 0O -5 -7
o o0 -5 -1
o o0 -i5 -I9
Ry: Ry-3Ra

09

(% Scanne d with OKEN Scanner
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Ayl + Qa%a T 3 A3 = by

Qai N + Qaala + Oay X3 = ba
O %) + Qaa%y + Q2343 = ba

=) Qn Qua Qua p b:
Qar Qax Qas | [%a| = ba
Qa1 Qza Q33| L% b3
=5 AX =B
wheve, A = O Qha Q3 .
" lay 0 Qus | b toled co-gjjicient |
Q31  Qaa Q33 Thﬂ:hl'l.
P & . i I
X = the vanioble (07) unkpown mabrix
X2
13
B - bl , A
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e, No Solukton

1
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= AX=0
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L-Y+9%L=9 > 3ty +X=8
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AX =1

N y | 6
0 -2 |||
0 0 -31L¥% -9

= A+Y+L=6 —1)
S -ey+x=-l—@)
=S "62 = "'q ’_'L3)

A S
(3> -3y+3=-1| (1)  A+Y+X =06
= -8y = -4 S A+3+3=6
) S A =6-5
> g N

A=41 3 ld=&, =3
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9. Solve -the A(J&I:tm nl) quuatfon b:j @uo),':— eliminat
-on  method AHY+Z=9 , @A+Y-2=0, QU+5y+72-
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. The Aljhh.m of  equodion ollows unique Solukion.
S AX =B
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o -1 -3 ||Y|=]-n

o 0 -\ L -30

l6

(% Scanne d with OKEN Scanner



= ary+w=9q —0
= “Y-37=-18 —(2)

| S -4z = -0 —B)
|
r'- z=5
(®) = "d'3(5)=-|8 3) > aty+Z=9
-4=-3 1+ 3+5 =9
€L =9-8
| HEB L= 1

' o= 1 ) H':B y =5

3. Jest 1)01 comibtenud and Aolve
‘3«1+aeﬂ+az=q . Th.+atd+|01 =5

=> 3 H || % h
2 a6 a|[9[T] 2
4 a 0¥ 9

AX =0
o [AiR)= |5 3 9 4
3 a6 & ¢ 9
7 8 10 5D
Ra : 5Ra-3R
Ra : 5Ra-FRi
5 3 9 ! H
n o I -I ¢33
o -1 1 +93
Ra= | R,

6x +3y+TL =M,
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A 3 d 4

Wy
0 1 -1 ¢ 3
O -1l I =3
Ra: Ra+Ra
A & T : H
n
o N -1 *« 3

o o o : O

p(R)= 7(AB) =8=n < 3
S, The tai'ven e,ctua.h'on ‘buuouys Enbfni' te  solutions

AX =06
5 3 7 ][ I
= o " - U 1= 3
o o O "4 0

| Lttj Z.=K I

@)= Ny- k=3 (1) = 6'1+3[—”—-(H+3)]+1H=L,

| lhd: H+e > syt 3 (K+3) +TK =4
‘d:-l—:-(,H-hB.) T

S BEn+3K+9 + TK = kY

SN 65U+ 10K = HH-9
= 5590 = 35 - I0K
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H. Solve the ALJA{’UT) o) equakion by Quam -
eimination method, A+AY+L=3, 3v+AYy+4 =3,

x-aﬂ-5z=
=> L a 1% 3
S
| -1 -5]L% '
AX =B
[A:] = (1 & } 3
3 & | >
l I -1 =9 ¢ 1) par Ra-3R
R3:Ra-R

] &8 | .3
n D -1 -& * -b6
0 -4 -6 ¢ -9

l 1 Q 1:3

Ra: YR3 +3Rs

n)

0O -4 -Q:-6

| 0O 0O &' a
f(R)= §(AB)-= |

| The catven oq/uai;fom -69!19!4}5 unique soludiona

AX =6 |
| & | L 3 [
0 -u -2 (|9 |=]-6 |

O 0 & Z o2

19

(% Scanne d with OKEN Scanner



@) -lLy-8fn)=~ 3)=> w+a(8)+ (1) =3
-hy+8 = -6 A+ H-1=3
.r:.Lud.-_-,-,tg A+3 =3

=2 A=0

_.—:>

Quass - Jordon Method

Solve the u'sl.j/)l:tm nﬂ eq/uaﬁon by qLLClM‘JD?’dOﬂ
method X+Yy+Z=9 , X-QY+3L=8, aX+Y-L=3.

I T L q
-a 3 (|1 |7 ®
a 1 -1 J|* S
AX =B
(’HIB] - { ! 1:9
)} -& 3:8
Q ] -1:3
Ra: Ra-Ri |
Ra: Ra-3aR,
) T I TR & |
D -3 & -]
0 -1 -3 :-I5
Qa:Ra-Ru
_Ra: Ra:&Q:\'
Q0

(% Scanne d with OKEN Scanner



o1

ed with OKEN Scanner

(& scann



&. Solve the ‘blj/sl-e,m VG[) u:bua.h'on by @Quosr :-Jmci;md

method x+Y+Z=1l, 3x-y+87=19, 1+yY-2=3

=> !'1 1 4|1 1
3 1 afl|yYy |~ 12
la 1 -1)| % 3
AXx =8
[n:B] - | 1 1 1
3 -] & 1R
— 1%
& I - Ra ¢ Ra-3R,
Ra: Ra-&aR
1 1 4 ¢ |
n
o0 -4 -1 ! -2l
-1 =3 {-19
0 , S Ri‘ 4
Ra:-4R3
H K 4H ¢ LYy
B 0 -H -I -
9 : 46
0 Ho RI . Rl"!"R:p,
R3: Ra+Ra
H O 3 23
b 0 -4 -1 @ =-al
o O Il 55
Ra: (-NRa
I'-?a:-l'—,- Ra
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b 0O 3 ! 23
1), o 4 1 : 2l
)
7 01 Ri¢ Ri—3Rs
Ra: Ra - K3
b 0 O g
& 0 4 o0 : |6
O | 5
0 R, -%{——Q. |
Ra: -—L:-Ra
r" 0 O0:@2
n :0 I 0 : |
LO 0 | + 5
f(A)= §(AB)=3=D
AX=B

3. Solve the A'—J‘*{T&m Ob e,q/LLa.Hon blj QLLCW&- J[)'rdon
method 2+y+Z=10, A=y +3<=19, LY +373

=7 1 414 1 € 10
g 1 3 i =1 19
| 9 3 P4 Qe

AX =B
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[A:B] = I I B LY
9 -1 3 19
& 3 !aa
| Ra: Ra-2R)
Ra : R3- R
I
0 -3 | -l
5 1 1
| Ri ! 3R,
Ra: 3R3

3 3 J '30
0 (
0 3 6

Ql‘?l“‘pﬂ
R3: R3+ Ra
3 0 4 a9
n O -3 | — |
p 0 F *+ I R3!-,:;—R3
| 3 0 4 Q9
o o -3 | ¢ -}
0 | 5
I - R:: Rl"qpe,
Ra: Ra-Ra
3 0 0 !9
n) 0 -3 0 ! -6
o |+ b
) Ri: —\;—'ﬂl
Ra: -1 Ry




k

I

| 0 O !3
N 0o V 0 @&
o 0 | ¢ 5
f(A)= 2(AB) =3 =N
AX =B
| o0 O y 3
s |o | O 'ﬂ =[§.]
o o0 | < S

A=3 , ld--a , A=b

k. Solve -the J,tdsl:am o) cquaﬂon bH Guas = Jordon
method A+YtL=8, - -y +8Z=-H 5 BA+5Y -AZ=14

= = Atyt+z=8 —

Ro: Ra-Ri
Ra: Ra-3(R)
T T I -
n
0 0 -3 :-H
o o -lo : -1D
Ra «—R3

Q5
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i

Qa:-é—Ra

[ N R

o | -5 -5

0 0 -3 : -H
Ri: Ri-Ra

| O 6 13

o0 | -5 ¢ -5

0 o0 -3 ¢4 R,: R, +aR3
Ra:3Ra —5Ra

} o 0 ¢ 5

0 3 0 : 5

o0 0 -3 t-H Ra%ﬂa
R.a"-é-Ra

| 0o O !5

O 1 O ! SB3
0 o0 | : 4>

. e — il . =

o6

(% Scanne d with OKEN Scanner



il —————

| 5. Solve the equation by t:ufncﬂ TGiuch- JO’J’C';O
method 1+td+z=q . §'1+3-Z=o . §1+5.d+q'z=5a

RS. R%'QRI

| I
w |0 -1 -3 :-I8
; R31R3+3R|

Ri: Ri+ Ra
I 0 -& ' -9
n 0 -1 -3 : -If l
O 0 -4 -0
R: [4]Ra
| O -4 -q
® o - -3 :-R
0 0 13 Ri: Ri+8Rs '
Ra‘® Ra +3R3 |
| 0 O ! |
o 0 -1 0 !-3
O o0 | +5
Ra ! (-)Rs

S
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6. Solve the eq/uaﬂon bﬂ usina Guam - Jovdon
method At %H::S ) §1+3Ld+-az=5, 3'1-6H+51=51

B

AX=B

fﬂ:B]: I 8 | ¢ 3

& 3 & 25

-5 5 !
| @ Q&'lﬁa-&R,
' R3 - 3R
)l &1 3 RB 3 j

n 0 -1 0 ! -

o -1l & -1
R|'RI+QRQ
) 01 R3 1 Ra - 1R

Y, O -1 D -l
0 0 a ™ R R -R3

& Sca
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8.

Giu.abg- Sadel Method (07)

let the

check the pIoper

ﬂi’vm bel

Gluass - Scidel 9Ytorative Mlethod

3 system o) Lineast equokions are
Oy + QaXg + QuzAs =br — {1)
O N + QaaAo + QaaXa= ba —2)
Qa, U + Qaa%a + Qa3A3= bz —(3)

ow .
lan] > |ua] + '(113)

laas] > | Q1] + |a3)
’aaglb |aBI' -+ IO-S&)

ty o dfﬂﬂoﬁcﬂ dominant ox i




e i e —

3. 9{) the diaﬂonal elementy ave m;t n d;‘aﬁnnal
doml'.nah.:b' 9 {:he.n "rea'r'mnﬂe +he gq/mb'an_

White the unknown %, %a.%3  yOom the 3 eqn

() () & (3) o ,
o b, - QiaLa — L343

(1)=> S = T ’ ;
|

(2) = MNa .
| | bs - Qat - Qaga |

33

h.

l ba - Qar X — O.aala‘

"

@) = A3

Toke +he Inittfal condition o Ri=0 ‘1a=0_
and 22=0 and Ataa b rtavodionA bﬂ upda{:mta

the valuesr of %y s Na » x> and  ctontinue the
game until 4D ~each the Aolution Cappvoxfma,ke[ba.

Solve the .ALasbem D{) eq)uaﬂﬂn by u,gi‘ncﬂ
aams - Sudd method . ]
) 0%+ Y+ < =125 f1+|0-d+z,=|.a , a+Y+10Z=12
o +y+X =19 —{1)
A+ 10y + &L= 19 —2)

5.

1.

=

at+ y t 102 =12 —+3)
K 'Tha ﬂLVEﬂ eq}uoﬁom ave dmﬂomtlﬁ dDmlnan_‘t
- 1 ~y-zZ
> = = La-y ]
= 9Q-1-%Z
@=> Y -5 K ]
L [a-%x-Y]
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I T-0 S - +0' fla-o-oj = 1.2
lj(l) - A ['Ia.. |,a-[)].'=‘- 1,08
10
- = L [1a-1.2-1.08] = 0.97<
1D
T-() > %=L [12-1.08-0.942] = 0.9948
‘d(a)_ L [1a-0 qqug - 0.9%2] = 1.0033
10
7 - 1 [19-0.994 8- 0033]= 1.0002
10
T-(3) & o®- L [1a-1.0033-1.0003] = |
10
). \ [la-1-1.00082] =1
N 10 ]
>(3) . 1 [la—l-l—J = |
10 |
T-(W)=> ™= 1 [ra-1-1] =1
@5 - o [ ,
1
(-u):_l_. 1a-1-1| =1
= g5 Lt h
u) - _| 1a-1-1f =
z = L ]

Sl
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e =

l&. Solve the b;lloml’nih quaﬁnn -bj ugina -
Guam - Sddel method.

HA+AY+Z =18, A+HYy+az= 15> L+ay +52=a0
toking (0,0,0) a» an initiatial  appaoaimation
I [ cavry out 4 ttovodion] .
= S +&Y + Z= 13 —{1)
| L+ HY +8Z=15 —)

T+ Ay + 5= 90 —3)

The ,ﬂtven u:'/uui:fom ame dfaﬂonalllj dominart

h
B _
0 w= 5 [18-8y-7

@) Y= _'l__l_[ls-l-az]

@ 2= L [20-71-28Y]

T-0) > 9= _é. [12-2(3.15) -9:26) = 0688

|

|

4(&) = -”l-f 15— 0.688 - 2(2.26)|= 2-1H8

7= _L [a0-0.688-2(2-4ug)) =2.3333
5
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T-(3) = @ . _%5_ [1a - a(2.uus) -2.2832] = 0.84ul6

(j(?J) = -ql- [:'5' 0.84uleé - 9(&-8339)]: 2.09726

z(3) L [20- 0.84416 - 2(2.09926)] = 29932

T-(w)> 2 "5'— [12- 2(2.09736) - 2.993d] = 09636
Y- -;1'- [15- 0.9626 —2(2.9983)] = 2:0132

o (). 1 [30- 0.9626 -9(2.0123)] = 3.0092
D

s The Solution Js
A= 0.9626 |
Y= 8.0132 v 2
<= 9.002d 3

3. Ax-2y+80T=a5, &Oct+ld-azsl={ y 3L+80Y -Z= ~I8
uafnta Gaws - Sddd fakfnﬂ (0,0,0) a» an Initial |
appvo'x.ima_tfon.

= The tﬂium ecbuakfun one not n di’aﬁomﬂg

dominant -{)mm. BH *Teo'rda'r{ntﬂ the c‘:jive_n utuah’on,
we have

ao'x+ld-&2= |3 =—1) 4

31 + a0y - L= "18 (2)
g1 — 3y + &bz = 95 —(3) .
|
- < - !
39

nnnnnn



= 0 T
e= = _t_ J-18- -}
@) = Y= 5 [-18 - 3a+2Z]
3) = = 1 [85-9xt+3
(3) = [ y]
I-Cl) = 'X_,U] = __I_:_‘_ = 0:85 I
a0
yt 13-3(D.85) +0] = -1.0a15 |
3 ao[ (0:49)+9]
zl) = [&5 2(0.85) +3(-1-0215)]= 1-0108
|
T-() = @ = =5 [19 +1.0215 + 2(1.0108)] = 1-0085
y® - = [-18-3(1.0035) +(1.0108)] = ~0-998
() = L [25 -a(1.0085) +3(-0.998)] = 09998

T-(3)=> %=

e

20

LJCS)- A

a0

3) . 1

23 = 95
(W) _

chq-) = -ED—' [—IB-—S-H] = ~|

Z(u) -

*, The Solukion

[13 + 0.998 4+-2(0.9998)] = |

[“18-3() +0.9998] = -
[a5-a(1) +3CN] =

2 +i+2) =

L [25-2-3] =1

(S A= ‘j"""’ ,Z=l

Ol
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-i . s U S R e a3 . T =4 e el P . [T~ = el E o )

), N'l l l| | .( .AI ’ FJ'J l P.l] vy f.lli \ w o fu,j it !U/ % f
mrmd Aauva = Scldel tnh(ng (040,0) at an
ntlal  appaonimalfon.

) IQ’HUIJFQI (1

Qe By - = B s ()
39 ["d (10 ™ DB e (3)

N g o [81=-y=¥
) te =2 81~y =%]

@) > Y * 'lli— [au-&m:{]
.

@) we = [ 68~ &~ 1yJ
7-0) = AW e ._,11.:)!)_. o 95882
Yo = --B'-[.au -9(5.58233) 40 = .35 48
() = L [68-3(p.5833) - i (2. 363)] = 4-0822
T-(0) = "!.'z' [31- 93608 — 11,0832] = 2.0U68
LJOJ : + L9 [on-8(p.70:14) + 1.0833] = 1.1423
|
1 ()= 'i"b' [68-3(9.:79 ') ~t(1.1928)] = 48686 |
T-(2)ey -i'-E [_6! - 11903 - LMJGMJ = 9.0%87
Y@ -;'rl aY -2(0.8892) 4 L1.8686 | = 2.88556

o () L (58 -3(0.889) - 1 (0.8850)] = 3.4:19p |
' ”IE ISUIU”UH l-lb ‘1.'&1 ld'& ) Z'“ l
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Eftdﬁn Voluer  And Efﬂm Vectors

amocoted with the Jineat Ju%tem 0}
e o known 0s  Lhanactviistics ool
be

A = Squave Mot
I-= Unit mabriax
¥ = Voniable mabrin howfnﬂ Afn?l_e column

wheve ,

| And the dduvuminant 6} A-AT cun be wred Jo

-.Bind. the U'lam volues and  which jwouﬁ oA
[A-AT|=0 Coled charackuistic &q/u_a.&fon and
it «an _piovide the aopts O ‘A’.

Qﬂldlﬁfﬂh’ﬁ pUUJU" Method (07) Power Mlethod

To determine the lmcl]%t dﬂen volue and

the 'mpad:fw ei'taan veckpy we wed o jollow

the qiven - wmhfnﬂ qule .
4, ket the tafvm Aquare modai -ar ‘A’ with the
initial  efgen veckor aa X' dJollow* 2
'
| I (1]
)

BEER R ORE

e
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| Q. "-Take, the pwdud: 0}, ‘A’ _;:md the tnitial
ebﬂm vettoy and bﬂnc(] out the numey;'caubl
Iumcdw value Aoy it oo A’

ax(® = (" )\(0

3. Continue the Aame pP7OCH with the aesultant
ei'tam vekons unill to geach an eqvuo,ﬂ dﬂm

vodiee
ax = X&)\
ax® = x& )\

J

) /
| \
| {

h.  Jinally, the obtoined N Js sLalled the lcmﬂut
Eitae,n value ond the vector X’ dr  alded

'Iupe,dive dﬂm vector.

1. 9ind the lmcd!bt Eftam Vodue o), the maktriy

* N with the inittal vecko? [1 0077
0

0
| 0 @&
= t
= .LEj Q_Oﬂ |
Hroao ** 1o
| 0 & 0

34
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2« 0 1 l 2:5
o & o]0 | =10
o 2. L0 Q
9.5 [t‘) ] _ /\Ca)xca)
0.8
g o 1 | .8
6 & o]l O |7 |O©
| o 2a]jL0s8 2:6
‘ )
9. N } i Caxca)
D.9286
@ 0 4 ][ 1 2.9986
I
O = 0
0 & 0| -
I,l o & | [O-Q&Sb .85
|
2.9886 [0 ] = AL )
0.9456

J8
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The (M«aut d‘ﬂm value Jdy 9.9%56 v 3

and efrden vetkoy  ds {'é ] e [;]
0.9918 !

9. Llsina Rr:ud[u"ﬂhu Power method »bfnd the domina
-nt Uiﬂen vadue and the co17upondfn8 efﬂm

veckor of [h 1 7 by taking [ oo]' as an
9 3 -l initial dtﬂm veckor.
-Q | 5
=»
et A TR Y |
g 3 - = lo
-3 1 5 0
. ax‘-""’ - Lo -l ' I
a 3 -l o | - &
-2 1 5 -l




9 - 0.9956 = 5.9034

Ho
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. HX(E’) — I B ' 59836
a 3 -l 0.99I18 5.Q698
-9 I 5 -0.9918 -5.9693

1
= 5.983%6 0. qq:ra]
"Ol qq:fj

2. The imiwt d.tﬂm vodue sy 6£.9836 v 6
& | '
and  eigen veckDY  ua [o.qqqa] - [']

-0.9993 ¢

3 [& - 0| with the Initial approtimate elgen
-l & -1 | vedor. [t 0 0)T ond Ly ouk
0 -1 & y tkevaktons .

=) Ld, ﬂ-'-' & - 0 X = {'}
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ax® - ra -1 o[ 9.8
["I o | 0:8 = 2.3
o -1 8a]lo.28 1.8
'
= 2.3 | _, _ )\(5)7((3)
0.4985

o ax® . [[a -1 0 \ 3
-1 9 -| - | - _3-""'386
0 -1 2 0.4285 |.3572

8,250
3.14286 [ 4 } ALl y L)

0.5419

"

AR The (Mcﬂut u'itaen volue ©» 2.4986 and

efﬂe.n veckoy » [ 0.8950
-
0.5 4!

4. Using Rayleigh’s Power method  Jind the
dominand  tiqhen value and  the corresponding

elghen  vecboy ob

i 95 4 Q& by talﬂ‘ina [l OD]T o the
I3 0 inttal eghen  vecto
a 0 -H
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N ELIREE
"1 3 o | *
a 0 -l
voAax©@ - fes
I 3 0
~ 0O -Uu
oo | 008
B 1
0.02
ooax®W= fas 1@
I 3 0
9 0 -H

0| = |2

0 o
-— AU) x[l)

0.04 5.8
1 _ | 1aeo
0.03 1.68

0.0667

ﬂxca):— 85 1 9 | ] 95. 1494 l
1 3 O o.oyuu | = | 1. 1332 [ |

9 0 -Mu 0.066 | [ 3334
‘ | (3) (3) |

= 5. 19344 [0-0'—!5 | = X
0.068% |

Ax®. [a5 1 2 | 95.1826

I 3 0 b.oys | = | V- 135

9 0 -4) | 0.0688 .7 2U3
43
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e e —

and echen \

5. uﬁl.ﬂf] Power me+
vodue and €OT
mod{x .

A e W, T o S e g AT Pl L L I e ol T T Wl I, P T = l Tl SR ST Rel SOl T L R

The lmﬂus{ r.fﬂen V

! )
= 86,1836 e . ?\C" x“”
0. 068
opax™M L e 1oQ | a5, 1891
.3 0 ||owousi | = {11999
& 0 ~hjl 00684 l--r.',-)blrl
! 6)
D.068%
' Fl)(m = ab | |“ 1 96.188l
) 3 0 { 0,045 - | » |353
9 0 -U | |00686 1.51860
= 95.183l 1
- D.0Y5]
0.0685

olue »n 85133l

utmu[ﬂ ]

0.0U9%|

0.0685
hod  §ind the lmﬂul: ei‘ﬂm
qupondinﬂ u'ﬂm veelloy o) the
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6 -2 & [ 6
-9 3 - ] = |0
9 -] 3 l i
|
6 ( 0 ] = Amx(')
D.6664 |
6 -8 2 | 1. 3334
-9 3 - O = |-9.666% I
Q -3 2] D.6664 L.,000]|
1 (), () |
7. 3334y [‘0-3636} )‘ Y I
D.5455
6 -2 2 1 ~1,8182
-9 3 =-1]|1|-0:3636| T 2.6363
g =4 G 0.5u55 4.0001
. (3) ., (3)
7. 818 ['D.qﬁﬁl} = A X
0.5116
6 -2 & 1 7, 4534
-9 % - -0.-465l - -0.465I
9 -1 3 0.5116 0.5116
1
(u) _ (u)
19534 |-p.yqa | = A KX
0.60239

H5
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e

axtM =] 6 -2 & i 1.9882
-9 3 - -0.Y4q12 | T | -3.9765 I
9 -1 93 0.50aM 3.494a9

1
= A48 [-o,qqqs _l | |
0.5004

s The [awcaut tigen volue J4a  T.9%89 v §

, : j l
and  tigen vetor [-D-QCFH A [—-0.6
0.5

0.500

46
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Additional Paoblems :-

1 Jor What volues ©of A and M, the aystem
QC‘}LCLHOM 'L'l‘\d-l-;";f; , Xt tﬁld—l-?)Z:lO, ‘1-{-—&8-\-}1’
ho

| i No Solution
it Unlgue Solution
it - ﬂnbim'll Splution

=y A+Y+E=0 —1)
A-+2Y + az =10 —)
L+ay + A= o —R)

1 g4 &
1 S 3 'ﬂ =\ 10
A

%

K



1 1 1 :6
0 14 & 'H
o o0 (a3):(M1D)

. The Sld/&f:m ob eq,ua,f:fon mm‘f have mec;u.ﬂ
solubfon only " of  A#2 and any vole ©f H.|

i. The Sytem of equation may have iffnm
number o] - wolubion ot A=3 and MH=10

wi.  The System o) equakion ™ have nNo
‘Soluﬂbn onhd of A=3 and M= 10.

2. Solve the bollowfnﬂ J;.%[:e,m 0} aq)uaﬁiom bg
using quosm - tminodion methoda 371+ y+&<L=3;
9U-3y-Z= =3 and *HRY+x=H !

=2 3<1+Ld-|— ayx =3 —)

2 -3y .z= -3 —0) |
L+ &Y + %= H—0)
> 2 4 al|* ] 3
g9 -3 1|19 |7
S T I -4 H l
A% =B
(A:8]




1 & 1 I
n Qa -3 -| -3
3 1 & 3
RQZRQ—'&RI
' -2R
1 % 9L Rz Ra l
n 0 -1 -3 ¢~
0 -5 -1:-9 Ra:(-5)Ra
1 a 41 : 4 Ra (1) Ra
n 0O 35 15565
O 35 H ! 63
K21 Ra-Ri
1 a 1 Y
N 0 35 19 | 55
o o -8 8

?(A)= §(AB) =3 =N

+ The ewquokions moy hav
AR =R

1 & 1 L 1
0o 25 |5 4| = 55
o o0 -8)L¥ ¢

aty +2 =4~

a5y + 15% = 55(+5)
qﬂtd-i-(bx =1l —(5)

-8% = § —(6)

e unique solutions




(5) ;\,. Q- 3() =N (6) = a+ala)+ (-1)=Y
tf% =143 2L+Y-1 =N

1y =

o FlT\E, So\u’c'ion LS ‘X.=i.\d=3. JZ=—1

3. OSolve the Aystem o) equations by Quoms -

Jo¥don method.
A+Y+2=19 " ‘)L—@ld+31=8 ; cﬂrx+ﬂ—z=a

= 1+Ld+z=cl —)

A-Qy +32=8 ()
| @‘)L+ld-7£=3 —)
> (104 4 ||* 1
1 -2 3||4y]° z
g 4 - 4
AX =B l-
1 4 419
A:B | =
[ ] -9 3 %
9 4 -1 :3}) Ra:-Ra-Ri
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£t tnotion method .

ll-l. Solve the Slds’ce.m o} %uajzt'om by Guass -

3L+ 3134- Z=3, 'x—a.d..sz-_-i

hi
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[P“-B] _ 1 a 414 3
32 a 1 3
4 - -5 + 4
Ra:Ra-2R)
Ra : Ra=-Ri
1 Q& 4 :3
oV 0 -4 —&:—G:)
0 -4 -6 : -2
Ra: (~z)Ra
1
L, 2 4:37] Ra:(-3)Rs
b D 8 41 '3
0 3 1
9 Ra Rg,"'R',‘L
14 2 4 ' 3 ,
n 0 2 1 ! %
© 0 2 ' -&

p(R) = P(AB) =3 =N

The cd‘iw,n equaktom are

1 1 o 3
Ko 4 1|4 _3
0 2JLlz
AX =5

-;L+a~d+:z=3 —(1)
ald-l-',l: 9, —(2)

gz =-2 —(3)

[Z=-1]

Q
ol
0

u.ni’que. solutionk 3

H5&
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(3) = 1+aﬁ+z-3 ——l
a+a(a)-1=3 |
A+ 4-1 =3 |

x=23-3 |
1 L=0

5. B3% + ”l.d -3x2=95, 3'1+8td+ 89z= 3 , 42+ 5234—!51
= 104 using Guam- Sddd tahrna (0.0,0) as
inittal app'rmima!a'an.
= 83+ lly-HZ= a5
3'x+83+€qu=={l |
d2 + 58y + 13X =10kh

The 8E"m ﬂq,uo.ﬁom ave not in dtaﬂonaj,l_.d |
domin:m’[ })mm- Blj ’FﬁDTdETfnﬂ the aivﬁn equai?i_'om‘

we have,
83'14'”!:‘- nz=9%5 —A1)

do + 5y +13% = oy ——(2)
32+ 8y +9x=H —3) |

@) => ald +(-1) =3

=_b 3
1= % 33[45 |nj+L|:z]

= - —
5




i"!:
|«
T

IR
.

(@

(0 =

J'

™

()

200 L e 3 (106:6) - 8( 186:2)] = 11961

MU ,”.,_1. [ Qs =) (12692) - z,(l.cmu)jm 1,057 6 |

: l_]_ ('q., S Cnsuna) et (1nnoe)) ¢ 0984
Ny~

el [lmu e H(0UH6) = m(’v.r_mu{f)'jﬁ- AL
Al

& [t 5 (0.:0816) = g 1oma)e 19966

s = n(una) 4 ulnasee] | « vosis

1o =21 (1000 10) = 15 (124566) | = 1+ 2607 |
JF.J
L [ a(1h0n10) = B(126105)] v 1461

H{:l

Lo Lo =i (1:05:16) =18 (14614 ] » 13643
o

R

The @oldlon o X = LOBHIG

UE lufﬁb“!&?
e 1 Q015

Rl Sl s PUER G T Y T T T s o O DI I A A e S e T e e el S .




6. l1+6y-7 =85, 6%+ 15y +az=12, _’L‘“d"’;"z:_
N0, Using Guom - Sddel taking (0,0,0) os» initial
Oprw'x.Imaﬂon.

= g%+ 6y- = 86 —i)

67 + 15y +81- q3 (2)
A+ Y+ SHL= 1D —3)

'.':__l__ -
A T [85-6y+x]
(@) = Y- Tis_ [+a2-6x-27]

(3) ’.4‘[.-:-_;3ﬂ [1no-2-y]

T-0)
M = EL‘—? [85-6(0)+ 0] = 2:1usl

Mm_. 1 _ : —9(o)] = 3.5U09
4 = [93- 6(2.180) (0)]

20 = - [1o- 3.usi- 3.5404] = 133!
B4
J-(2)
) - -&i:{- [85- 6(3.540%) + 1.131] = 24331

28 = 1 [uo- g.uz2) - 3.5920] = 1.92585
5l

_55
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L=(2)
2 - E':-! [85- 6(3.57a0) + 1:9258] = 9.42%56

\Jta) _ _% [fa-6(2-4856) - 9 (1.9258)] = 3.5729

,@ = 1 [10-8.ua56 - 3.5939] = 1-9251
SH
T- ()
A= L [85-6(3.5484) + 1:9289] = 9 4255
ijs __Ii? [Ha-6( 2 4355) - 2(1-9258)] = 3:6730
s - 1 [ho-2uas55-3.5720f = 192
- [ 3.5930] = 1:9251
The Solukion a7e XK= 8.4355
Y=3.5430
L= 198569

sV %&9
/By\‘?‘\@{w (BQSQ









