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. Fle Bt Tet Go Col Took Debug Destop Window Hep
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M ERAR R e b -

E

I EE

-1 |+ 0

Sl x g

L

- function Broydenl (F,n,X,tol, ) wlid Al o gl il pal= (ol ) Ul pal
format short g,

if 1==3

v = feval (inline(F), X(1),X(2),X(3));

SYmS XV Z Al el sk

J = jacobian(F, [x,y,2]); e I VAL
A) = feval (inline(d), X(1), X(2),X(3)); plaidl y o¥ondl Lopast

L= inv(a0); doladl pliilll LopSladl Lipiasd

3= -k Lol Ludll Gyplesd
1=1+35 toldsdl jloish

38=1; il oyl fodlaued

13D (" R ERERRRRRRRERRARRRARARRRRRARARERE")
disp(" 1 k(1) x(2)  x(3) |[x-x0");
13D (" R ERERRRRRRRERRARRRARARRRRRARARERE")
disp([ss X' nom(3)]);

33 =2

inile (33¢h)

W=

v = feval (inline(F),X(1),X(2),X(3));

y=V-W

E='M‘_J;

p3 = -3"

[=5*h

L=L4 (Lps)*((5+2) *1);




File £t

Tet G0 Cd Took [}ebug Destop indow Hel

0 ERARD R s

fae v

fi

=) It

11 x\%%

5= =L,

K=X+5

disp([as X' nom(3)]);

1f norm(3)<tol

breilas;

end;

33=33+ 1

-end;

elee if 0=l

v = feval (inline(F), X(1), X(2));
33 Xy

J = jacobian(F, [x,y]);

A0 = feval (inline(J),X(1), X(2)):
A = inv(A0);

5= -k,

¥=X+5§

33=1;

displ' T x(l) x2) ||xx0]]");

disp([as X' nom(3)]);
33 =1

-wnile (3s¢d)

disp(' CEEEEERREEEAERREREARRRRREARRRLREAGRRLEE"),

disp('€EAEEERAGREaEALaaracaeraneeeaapaanace)



i i e e YR e VR TR B RESSUES SR B ES e S e Ve R R R RS

H File Edit Tet Go Cell Tools Debug Desktop Window Help
L NEW|ERRIC(LT - Meanf B -B0ERE BB st || f ”
POBB[ -+ [x|E4E[Q

H 43 - = feval (inline (F),X(1),X(2)):

H a0 - y=v-w

H 51 - z = -A*y;

| 52— ps = -5z

| s3-  U=s5' * R

| Si- B=R+ (/ps)*((5 +2) *U);

| s5- | §=-prv;

| S6- X=X+ 5

H 57 - | disp([zz X' norm(3)]);

| se- | if nom(s)<tol

U% <e)|= breass:

L 60- | end:

U% 6l - 83 =88 + 1;

U% 62 - end;

. 8-  else if n==¢

U% Bd — v = feval{inline(F),Xi(1),X(2),X(3),X(4)):

U% 65 - Syms X ¥V Z 3

L 66- | J=jacobian(F, [%,v,z,8]);

L 67— | R0 = feval (inline(J),X(1),X(2),X(3),X(4));
L 68~ &= inv(a0);

L 8- 5= kv

L - x=x+s;

Ue, 71 = z3=1;

U‘:, 72 - disp (' GEEEEEE R R R ERRECERREARRCEARARRRREARRRRR" )
U% 13 = disp(" 1 %1} 22} ®(3) X (4) | |=-=20]1")
U% 74 = disp (' EEEEEEER R EEEEEEEREEERRRRRRR" )
U% 79 — disp([s=s X' norm(S)])-

Uﬁ Te — aa = 2:

| 77 - [wnile (ss<=)

H T8 — W= v

H 79 — | v = feval(inline(F},X(1),X(2),%(3),X(4));
H g0 - ¥ =V - W;

U% Al = z = -L*y:

H a2 - ps = -5'®z;

H B3 — U= 35" * n;

H Bl - L=D01+ (1/ps)*((5 + 2) * U);:

H g5 - 5 = -h*y;

T oBE- | X=X+ 8;

H‘* a7 — disp([a= X' norm(5)]):

H‘* a8 — if norm(5)<tol

H‘é g9 - breass;

H‘é a0 - end;

H‘a 3= 53 = 838 + 1;

He, 92 - ~end;

He, 93 = end;

booad - end;

U% 95 - “~end;

L 96 e o e ples 2

Lo (foladl) oludloyll paild

[

\




Exercise Set 10.3
- Q:1\Use Broyden's method with x(® =0 to compute x® =0 for each of s
\D\% the following nonlinear system. H
I ) ]
I a. 4x{ —20x; + x5 +8=0. i
| |
| Ly x2 ]
ﬂ% 5x1x2 +2x1—5x2 +8=0. H
[ ]
L Al ;»:»
i > SYmMS X V = J
% F = [4*x"2-20%x+y"2/448; (x*y"2) [242*x-5*y48]; %
% Broydenl (F, 2, [0-0],10"-7,2) s
W (Clefelclelefelelelel e el clel e e el elel e el clel e el el el el e el elel e el clel el el W
W I ®x(1) x(2) I =-x01]] W
i Clelelelelclelelelelelelelelelclelclelel el el el el el el el el elefetelel el i
ﬂ% i 0.4 1.76 1.804%5 H
| ]
ﬂ" P 0.47778 1.5274 0.1346 H
I ]
| )
| ans = ]
| The solution is I
S X ‘iﬂ
I 0.4778 I
W 1.9274 T
r I

1 ]

c. 3x; — cos(xyx3) — 5=0. |

4x% — 625x2 +2x, —1=0. I

0m-3 _ |
3 ' ]

e 1%z + 20x3 +

r SYIMS X YV Z ‘
F = [3%x-cos(y¥*z2)-0.5;4*x"2-625%y" 242 #%y-1rexp (-x*y)+20%z+( (10%pi-3)/3)] :
Broydenl (F,3, [0:0:0],10"-6,2) J
el el el e e e el el

m

i x(1) x(2) x(3) | |x-x01| 1
ARG RRERRERRACERERRRCACERRERRE A
1 0.5 0.5 -0.5%236 0.87986 }

|

:l

p 0.50023 -1.0803 -0.52382 1.5803 i

|

‘)

0w - ]



7777777777777777777777777 T % T %  ®  ® % % ® ©® % °o %0 e %a ¢ —OL
]
|
I

ans = I
The solution is ]
X = J
0.5002 )
-1.0803 i
-0.5238 i
]

Q:3\Use Broyden's method to find a solution to the following nonlinear |
system. Iterate until [|x® — x*=D|| <1076, ]
J

a. 3x3—x2=0. :
3x.x5—x3-1=0. i
Use x(® = (1,1)%. I

|

|

I

A.a\ )|
> SYmMS M OV = H
F = [3#*#x"2—y"23% x*y"2-x"3-1]: H
Broydeni (F,2, [1;1],10%—-6,20) ]
FREREEERCRARERARRCRARRRAARARARRERARAARARRRRRARA H

I % (1) x(2) I 1x-x0] | ]
EEEEEEECERAREEEEACEEREARARCAREARARAACARERAREREAR H

1 0.61111 0.83333 0.4231 i

|

2 0.52294 0.82435 0.08863 b

é"o

3 0.49457 0.24066 0.032724 :

|

il

4 0.49567 0.85471 0.014094 -

|

il

5 0.49964 0.86523 0.011236 .

2

6 0.5 0.86602  0.00086743 ]

|

2

7 0.5 0.86603 8.9164e-006 ]

|

2

g 0.5 0.86603 2.6621e-007 |

|

s

ans = )
The solution is i
|

|

0.5 i
0.86603 ,2.66 i
g‘o

|

il

|

il

|

il

s

I
P PPN



I e X3+ x3x,—x1%3+6=0 . ]
. e'1+e2—-x3=0. .
i X5 —2x1x3 = 4. i
I Use x@ = (-1,-2,1). i
I ]
| ]
: ¥y SYmS X V Z :o
H F = [x"3+x"2%y-x*Z+6;exp (X) +exply) -2; y"2-2%x*z-4]; H
I Broydent (F, 3, [-1:-2:1],10°-6, 25) :
H BREEARAEARARRRRARARGARAAAAAA ARG AR AREARE H
ioox(l) x@2) x(3) [[xx0]]
I BREEARAEARARRRRARARGARAAAAAA ARG AR AREARE |
! 1 ~1.6367 ~1.5143 0,33471 1.0411 !
| ]
l , ~1.4036 ~1,6748 0,45517 0,3103 i
| ]
. 3 -1.4577 -1.6575 0.42485  0.065958 i
| ]
I 4 -1,4574 -1,6619 0.42272  0.0049504 i
| ]
. 5 -1.4559  -1.6644 0.4225  0.0028874 !
1
L 6 -1.456 ~1.6642 0.42243  0.00020362 |
1
L 7 -1.456 ~1.6642 0.42243 5.1554e-006 I
1
L 8 -1.456 ~1.6642 0.42243 1.2498e-007 I
H ans = I
I The solution is ]
I X - |
. -1.4560 !
L -1.6642 :
L 0.4225 ]
I

[l

I

[l

I

[l

I

[l

I

LL



I Q:4\Use Broyden's method to approximate solutions to the following I
H nonlinear systems. Iterate until ||x® — x(k_l)”oo <107°. H
Uf ]
| a x;(1—2x9) +4x, =12 J
| (x1 —2)% + (2x, — 3)2 = 25. ]

> SYmMS X ¥V W

& F = [x*(1-x)+4*y-12; (5-2) "~ (2)+(2*v-3) "~ (2)-25]1;

& Erovdenl (F,2, [1:11,10°-&,25) i
& eleteheleteteteletetelet elel elet et el el el eletelebel el el el elel el el e el el el el J
L I x(1) x(2) | 1x-x0] | J
\L eleteheleteteteleleteletelel eletetetel el el efet el el el et elel el el e el el el el ﬁ
I 1 -9.3333 0.41667 10.35 i
| J
W b -8.852 22.394%9 22.535 ﬂ
& 3 2.0625 0.6255 24,833 J
U |
& 4 3.1386 1.041%9 1.153% J
I |
I 5 -2.3393 -0.83549 5.7907 M
I J
W a 11.458 4.89321 14.978 w
I |
7 -5.3722 -2.2394 18.871

I |
i 8 -28.01% -12.329 24.246 J
U |
I S -4.4043 -1.1912 26.109 |
I J
I 10 -3.4298 -0.29321 1.3251 I
]
I 11 -1.133z2 2.6692 3.7484 o
I /
I N
I J
I ]
= 12 -0.75404 3.4187 0.83398 =
& )
I N
ks 13 -0.78165 3.4262 0.028604 il
i,
I 14 -1.007 3.4951 0.23565 |
i,
I 15 -0.93003 5.4372 0.017095 }
]
W 16 -0.99695 3.499 0.0071468 i
i 17 -0.93983 3.4339%9 0.0030173 -
I J
I ]
% 18 -1 3.5 0.0001779 :
I /
i b
ly 13 -1 3.5 4.4122e-006 J
]
i 20 -1 3.5 2.7524e-008 1
I

l

I

I

I

l

\



1.0857, 0.9312

| c. 15x; + x5 —4x3 =13 .

'Y x%+10x2—x3=11.

i x3 —25x3 = —22 .

I

U A.c\

\

i >» 3YM3 XV Z

I F= [15%x+y"2-4#2-13;0"2+10%y-2-11; 7" 3-25%2422] ;

% Broydenl (F,3,[-1;-2:1],10%-6,25)

I

L LT e e e e

H i x(1) x(2)  x(3) | 1x-x0]]

H AEERRRRAARARRRARRARARCCAARARARACAARAGAAEE;

5 1 2.2885 1.801 2.4325 5.29%97
I

& Z 1.007 0.82726 1.108 2.1332
l

l

& 3 1.101% 1.0827 0.97727 0.28552
l

|

W 4 1.0508 1.075% 0.9352¢8 0.087355
I

% 5 1.038 1.0833 0.931%¢ 0.015227
Pf’

% & 1.0364 1.0857 0.9311¢ 0.0030101
E 1 1.0364 1.0857 0.9312 4.484e-005
[l

i

W 8 1.0364 1.0857 0.9311% 1.5406e-005
[l

ﬁ g 1.0364 1.0857 0.9311% 8.2804e-008
T\%

b

[l

u

i ans =

H The solution is

PT’ X-

I 1.0364

[l

b

[l

l

[l

11

I



d.10x; —2x5 +x, —2x3—5=0.
8x5+4x5-9=0.
8x2x3+4‘=0.

A.d\

>> 8YMES X YV Z

F= [10#x-2%y"2+y-2%z-5; 8%y 2+4#%272-0;8%y*z4+4];
Broydenl (F,3,[0.5;0.5;0.5],10"-6,23)

BB ECECERCRERELEACERERERERCRCRRRRRRRRERRRE

M iox(1) x(2)  x(3) | |%-%0] ]

g (L T e e L e e e e

L 1 -1.1102e-016 3.5 -4 5.4314

I

I 2 0.62556 0.52601 0.2046 5.1879

|

. 3 0.59391 0.63888 0.018545 0.2199

I

I 4 0.40723 1.3414 -1.0151 1.2636

l

|

s 5 0.52256 0.90411 ~0.3663 0.79082

I

! g 0.50423 0.979 ~0.47206 0.13088
7 0.49941 1.0015 ~0.50257 0.038228
8 0.49995 0.9999¢ ~0.50007  0.0029911
9 0.49999 1 -0.50003 §.9904e-005
10 0.5 1 0.5 3.2354e-005
11 0.5 1 -0.5 2.71352-006

12 0.5 1 -0.5 2.1887e-008



|

b 0.4x; — x, + X3 = x1X4 .

ﬂ% —X1 + 3x2 — 2x3 = X2X4.
‘T’ X1 — 2Xx3 + 3Xx3 = X3X4.

I x3+x5+ x5=1.

L

|

|

I

[ 1k I A

l Broydenl (F, 4, [1;0;1;0],10%-6,25)
BB EeaerEaRRRRARRRREAARRRARERARERLaE

i 1ozl x(2) x(3)

|| %-x0]]

. RARGREREAEARGREAAARARAREAEARARARGAEARaRARBAgAE

I 11 0 2

i 3 L6eET

. 4 3.0388

3 3,734

i 2,9157

T -0.21848

1

-1,2221

-1.8107

-1,8479

-1,8534

2.7235

0,33356

-0.026361

-0,79392

-1.0448

2,251%

& F= [4%x-y+z-xfa;-x430y-2r2-yra  x-2rysdto-ota x4yt 42" -1

-0.42028

0.71603

0,52341

1.2566

3.1623

3,095

1,666

1,5379

0.8987

£.3549



| :
L
| 9
L
L
I 10
I
I
i 11
I
12
L
I 13
L
|
i 14
I
15
I
| 16
|
I
[ 17

- 18

19

20

21

22

23

24

7.5156

3.9458

3.6518

3.5377

3.3554

3.1306

3.0257

3.0183

2.8715

3.0041

3.0026

2.9995

3

3

3

-5.3052

-1,5187

-1.4778

-1.3234

-1.1654

-0.92284

-0.81722

-0.81607

-0.76374

-0,81425

-0,81539

-0,81676

-0,81652

-0.8163

-0.8165

-0.8165

-5.0604

-0.52729

-0.594121

-0.66343

-0.58991

-0.4726

-0.41533

-0.40825

-0.37368

-0.40718

-0,40772

-0,40835

-0.40826

-0,40825

-0.40825

-0,40825

0.45808

2.0806

0.76763

0.18312

0.503%4

0,459292

0,42792

0.41342

0.40937

0.40413

0.40873

0.40856

0.40821

6.10861

7.0271

0.77529

0.46371

0.25242

0.35693

0.16011

0.010514

0.15989

0.14588

0.0020234

0.0034001

0.40825 0.00050619

0.40825 2.

0.40825 8.

0.40825 .

3112e-005

1921e-006

4863e-007



'Y 6.4‘ — X1 + Xy — X3 = X1X4 . -

ﬂ% +x1 — 3x2 + 2x3 = X2X4. H

H —X1 + sz - 3x3 = X3X34. H

) —xf—x - x5 =1. ]

I - |

I |
3 SMI XV I3

= [44[2) - (1) {-2) = [-2) * (-8) = (-2 $34 (-1)-2% -2 = [-0) A (-8) 5 -} -2 ()43 (2] (-2 * o) () "2 (-0) 20 -2) 21
Broydenl(F,4,[-1:0;-1;0],10"-,3)

(@@@caeAeeaeAEaRALAARAEAAAAEAAGEAAeaQace
U iox(l) x(2) x(3) x(4) |[x-x=0[| i
i fe@aceeaaeaeaaeaeaaeeeaaeaeeaaerceaaaeaaace s
! 1 -1 0 -2 0 1

Columns 1 through 5

Column &
U‘:, 3.1623 H
Columnz 1 through 5

Ue, 3 -1. 6647 1.2222 -0.55356 0 H

Column=s 1 through 5
3 -1.6667 1.2222 -0.555586 4] |

Column & °
3.0052 L
Column=s 1 through 5 |
4 -3.0388 1.8107 0.026361 0.42028

Column & J

Columns 1 through 5
5 -3.7342 1.8479 0.79382 -0.T71603 ’
Column &

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

1

° 1.6566 %
|

|

|

|

|

|

|

|

|

1

1 1.5379 ]
|
|
|
|
|
|
|
|



