
4.1%  In a) and b), solve the equation so that you are

assured that Gauss-Seidel iteration will converge.

Then, with x, = 0, do four iterations.

(a)  2x, -6x, - x, = -3

-0x*  +3x,  t x, = -4

X1  t XEY -3x, = 5

(b)  x1 - x, *3x, = 1

5x1 t x3 -x,= 3

4X,$X,-X,  =-I

3x, t x, - x, = -4

X 1 + xc? -4x, = -3

Are coefficient matrices in a) and b) strictly dominant

matrices?

taj  ?t~‘ll 1 (E,) 2x,  -6x, - x 3 = -3

(E,) -0x, t3x, t  x, =  - 4

CE,) x,  t x, -3x, = 5
d

$91&  strictly dominant natrix i+u”

a me  strictly dominant entry 1189 (E,)

a el strictly dominant entry Bag  (E,)

a 33 strictly dominant entry IaJ  (E,)

OR 205 (HI 3 9



~&~&ht!h~ff~%! Gauss-Seidel ati1

t7ia7wruhmi7  (E,)  iiawhaa9  xe, xecnew' = (-l/6)(-3-Zx,tx,)

uaYwhm4  (E,)  iudatlvhaa~  x,, xlcno"' = (-1/8)(-4-3X,-X,)

uihuhfun74  (E,) ~&wwi7aa~  x,, x,'"-~ = (-1/3)(5-x,-x,)

wa77nn~wi75h  4 *ida

x,' = CD.68750 0.50000 -1.270631

x,' = CO.69401 0.94097 -1.121701

x ' = co.70414J 0.91628 -1.125661

x,' = co.70514 0.92235 -1.124171

wavmrmi7i7  4 at&

x,' = CO.58333 0.77780 -1.666701

X,' = CO.66460 0.89661 -1.123001

x ' = co.707395 0.91613 -1.139601

x,' = CO.70584 0.92210 -1.119601

(E,)  2x, -6x, - x, = -3

(E,) x, t x, -3x, = 5

%l,Lh equivalent system n"ll  system tUii%! 1

'ldU+ EQ uhun74 (E,) &WHi7118~  x1, x~(~'~'  = (118)(4t3x,tX,)

ttbIkWIl'I  (E,) rkIM?d7!IaJ x,, x,'~~~"= (1/6)(3t2x,-x,)

u~?ItkWIl7  (E,) b&M?dWI6J  xJ, xJcnrw'  = (1/3)(-5+x,+x,)
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tb) ;;; 1 (E,) Xl - X.2 +3x,  = 1

(E,) 5x1 t x3 -x,=  3

(E,) 4x,+x,-x,  = - 1

(E,)

(Es) X 1 +  x,

0 5 0 1

cl 04 1

0 0 0 3

0 - 1

-1 0

1 - 1

3x,  t x, - x, = -4

-4x,  = -3

J

$+L$IA  strictly dominant matrix $4;

a 14 strictly dominant entry IIDJ (E,)

a Lo strictly dominant entry 1184 (E,)

a 3p strictly dominant entry Pa4 (E,)

a 49  strictly dominant entry llaJ  (E,)

a ~~  strictly dominant entry fla4  (E,)

r~iaiwdihn~7  (E,)  ;~aa+MaJ x,, xq’nrv’ = (1/3)11-x,+x,)

&U&l8In13  (E,)  rtawd7maJ  x,, xlcn'"' = (1/5)(3-x,tX,)

&hunYdun77  (E,)  riawi7aa4  x,, x,'~~"' = (1/4)(-1-x,+x,)

Uhhnl7  (E,) riamd'taas  x,, x3‘nrw' = (1/3)(-4-x,tx,)

UhlhUni7 (E,) LdiIMktIIW  x,, xscnrw’ = (-1/4)(-3-x,-x,)
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'x = CO.600000 -0.166667 -1.444444 0.333333 0.8563331i

x,' = c1.060600  0.130560 -1.073100 0.077776 1.0476001

x,' = Cl.024185 0.024120 -0.991852 0.023333 1.0127'641

'x = Cl.000790 -0.002040 -0.995960 -0.000020 0.99969014

(E,) 5x, t x, -x5= 3

(E,) 4x,'+ x, - x, = -1

(E,)
/I'

3x, t x, - x, = -4

(E,) X - x, t3x, = 1I
(E,) Xl t xe -4x, = -3

3JLh equivalent system n’u system lU%i 1

%dU+  EQ llt%'lln74  (E,)  d6vl7fha~  x,, xlcnsw'  = (1/5)(3-x,+X,,

uaYabnY&.uvx  (E,)  Ghd-mlJ  x,, Xecns"' = (1/4)(-1-x,+x,,

ubuhinia  (E,) AlM%ivia~  x,, XScnS"' = (1/3)(-4-x,tX,)

Gwfhuni~  (E,)  AwimeJ  x4,  X,cn-w' = (1/3)(1-x,tX,)

uaYwFhn75  (Es)  GhvGmlJ  x,, xs~"m") = (-1/4)(-3-X,-X,)

SUBROUTINE EQ(N,X,XOLD,XNEW)
DIMENSION X(N),XNEW(N),XOLD(N)
DO 10 I=l,N

1 0 ?cOLD(I)=X(I)
XNEW(1)=(3-X(3)tX(5))/5
X(l)=XNEW(l)
XNEW(2)=(-l-X(3)tX(4))/4
X(2)=XNEW(2)'
XNEW(3s)=(-4-X(4)tX(5))/3
X(3)=XNEW(3)
XNEW(S)=(l-X(l)tX(2))/3
X(4)=XNEW(4)
XNEW(5)=(3tX(l)tX(2))/4
X(5)=XNEW(S)
RETURN
END
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tda~~nniYlih~i!M  GS ;a

ENTER NO. OF X'S, MATRIX A (BY COLUMN)UNIT 57 con
5 50011040-11113000-1130-10-10  4

ENTER VECTOR 83 -1 -1 1 -3

ENTER INITIAL GUESSES X0(1),.,.,X0(N)  0 0 0 0 0

1 .600000  -.250000  -1.333333 .050000 .837500
2 1.034167 .095833  -1.070833 .020556  1.032500
3 1.020667 .022847 -. 996019 .000727  1.010878
4 1.001379 -.000814  -.996616  -.000731  1.000141

.999352
ii .

-.001029 -. 999709 -.000127 999581
999858 -.000104  -1.000098 .000013 : 999938

7 1.000007 .000028  -1.000025 .000007  1.000009
8 1.000007 .000008 -.999999 .oooooo  1.000004
9 1.00000: .ouoooo -. 999999 .oooooo 1.000000
10 1.000000 .oooooo  -1.000000 .oooooo 1.000000
11 '1.000000 .oooooo -1.000000
12 1.000000

.oooooo 1.000000
.oooooo -1.000000 .oooooo 1.000000

X(1 ) APPROXS  X-BAR(I) TO 7S
1 1.000000 2 .oooooo 3 -1.000000 4 .oooooo 5 1.000000

4.2 Let 5 3 -2

A= 3 2 - 2 and B=

-2 -2 5

L

(a) Show that x = Cl -1 11' is the

2 3 -1

3 4 -2

-1 -2 1

solution of both

Ax = co -1 51' and Bx = C-2 -3 21'.

tb)* For both systems in part a), solve (E,) for

x,, i=i,2,3  and perform two iterations of

Gauss-Seidel iteration starting with x, = 0.

Why should you expect the iteration for Ax = b to-
converge if continued 7
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(a) MdRJil  Ax = LO  -1 51’

r 7

5 3 -2 1 0

Ax = 3 2 -2 -1 = -1

- 2 -2 5 1 5

L

tti?h~~l  Bx = C-2 -3 21’

2 3 -1 1

Bx = 3 4 - 2 11 =

-1 -2 1 1

- 2

-3

2

(b) Ax  = CO -3. 51’
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4.3 Use graphical methods to estimate all roots of the given

nonlinear systems.

ta) 2 111  y - x = 0

x y - y -1 = 0

(b) x t yp -9 = 0

y - l n x  = 0

Cc) x2 .- y2 -4 = 0

y tl -2 sin x = 0
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(a) 77A y = e""' ua::  Y  =  i/(x-i)

X

y=exp(x/Z) 0.22 0.36 0.60 1.00 1.64 2.71 4.46

y=l/(x-1) -0.25 -0.33 -0.50 -1 - 1 0.50

-3 -2 -1 0 1 2 3

(b) IIR x = 3-y' uaa y = In x

Y -3 -2 -1 0 1 2 3

x=9-y2 0 5 6 9 8 5 0

x = ey 0.049 0.135 0.367 1 2.718 7.36 20.06
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Cc) 1lA  (x/2)=  - (y/2j2 = 1 UW y = 2 sin (x)  - 1

x -2n  (-3/2)n  -II -X/2 0 n/ZlT(3/2)n  2r

sin x 0 1 0 -1 c l 1 0 -1 0

y=2sinx-1 -1 1 -1 -3 -1 1 -1 -3 -1
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4.4 Use NRSYS with your answers to Exercise 4.3 as initial

guesses to find to 5s all roots of the systems a)-c)

of Exercise 4.3.

(a) 2 In  y - x = 0

XY -y-1=0

de f(X) = 0 mCt f(x)  = 2 In  y - xI 1xy - y - 1

J = f’(x) = a(2  lnlyPx)/ax  a ( 2  lnCy>x)/ay  =  - 1 2/Y

acxy-y-1$3x a(xy-y-i)/ay II IY X- l

k = o : x, =  Cl .5  2 .053 ’  E7v-l  4.3(a)]

f(x,) = -0.064320413

f’(x,) = -1 0.9756097561 12.05 0.5

dx, =  -Cf’(x,W1  f(x,) =

i

-0.022620179

0.042742738
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I 2.092742736

k = 1:

f (x,)

f’(x,)

L

I
-0.000428760

-0.0009666464

r

I -1 0.955663641

2.092742736 0.47737621 1
(b) x t y2 -9 = 0

Y - l n x  = 0

de f(x) = 0 ‘IRfli:  f(x) = x t y= - 9

1 i

y - In x

J = f’(x) = 1 2Y

I I

-l/x 1

OR  205 (H) 51



k= 0:x, = C5.85 1.761' C~IO 4.3tb)l

Cf'(x,)l-l  = 0.62433 -2.19765

0.10672 0.62433

= 0.01856i 10.00961

Xl = x,  t dx, = 5.66656

1.76961

k = 1:

x, = x, t dx, =

I

5.66656

1.76961

t 0.000051 10.000089
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5.66651=I I1.76960

k = 2:

5.86851=I 11.76960

k = 0 : x', = CO.06 -2.981' r3,n 4.3Cbll

x 1 = x, t dxo  = 0.06 tI II -0.0 1

-2.98 -0.0 1

= 0.049296893I I-2.991795623

X e = x, t dxl = 0.049296893 i

I I

-2.991795823

0703106

1795823

I911.00762 x lo-&

.73792 x

I

1o-1
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x =at

Xz.¶ = x e + dx=  =

0.050197655! 1-2.991622031

0.050206004

-2.99162063

(c) x2 - y2 -4 = 0

y tl -2 sin x = 0
da f(x) = 0 -mJii f(x) = x2 - y2 -41 1y tl -2 sin x

J=f'(x) = 2x -2y! I-2cosx  1

k = 0 : x, = c2.12 0.71'
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J = f’(x,)  =

I

Z(2.12)

-2 cos(2.121 -z(oiq  = [ ~:.:0.111111;1]

I

L

=

1

4.24 -1.4

1.04332 1

11a"1a1  dx, = -Cf9tx,)l-1f’(x,)

x* = x, t dx,

dx, = -Cf’(x,)l-=f’(x,)

X, = x, t dx 1
dx, = -Cf9(x,)l-1f’(x,)

X 3 = x, t dx,

L&l 1 l¶l  3’M~R~;nl5L~a

I I
-5

dx, <= 10 4 max(l,  x, ), i = l,..., n
I I

4.5 For the system x2  -3 sin y -2’ =  0

2 -2xy t1 = 0
r+Y -2

e tz = 0

(a)  Find the Jacobian matrix (J).

(b)  Use NRSYS with x, = 0 to find x,.

(Note: You can solve f’(x,)dx, = -ftx,)

almost by inspect ion. )
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x2 -3 sin y -zZ

f(x) = z -2xy t1
X+Y

e tzp

0 0

f(x,) = 1 , -f(x,) = - 1

1 - 1

(a)

2 x - 3  cos y -22

J = f’(x) = -2Y -2x 1
X+Y I+Ye e 22

L

(b)

0 -3 0

f’<x,) = 0 0 1

1 1 0

0 -3 0 dx

o 0 1 dy =

I 1 0 dz

0

- 1

- 1

da -3dy = 0 . ..(l)

dz = -1 . ..(2)

dx t dy = -1 . ..(3)

un” 3  E&~?TL&IM?~‘III~J  dx,  dy,  dz @iw%hln?i (K~~BJH?  inverse 884

ruGdid. II. 1’. )
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7lf1 (1)  dy  = 0

7lf1  (2) dz = -1

uar:  a1i-1  (3) dx = -1
.! .wFIa

dx -1

dy  = o =  dx

dz -1

x* = x,
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