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>> format long

>> £ = @(x) x™3 + 3*x - 1;
>> ¥ = bisect2(£,0,1,0.5E-
n a
1 0.0000000000e+000 5
2 0.0000000000e+000 2
3 2.5000000000e-001 3
4 2.5000000000e-001 3
5 3.1250000000e-001 3
e 3.1250000000e-001 3
7 3.1250000000e-001 3
8 3.2031250000e-001 3
9 3.2031250000e-001 3
10 3.2031250000e-001 3
11 3.2128906250e-001 3
12 3.2177734375e-001 3
13 3.2202148438e-001 3
14 3.221435546%9e-001 3
15 3.2214355469e-001 3
16 3.2217407227e-001 3
17 3.2217407227e-001 3
18 3.2218170166e-001 3
19 3.2218170166e-001 3
20 3.2218360901e-001 3
X o=

0.32218456268311

6, true)

C

.0000000000e-001
.5000000000e-001
.7500000000e-001
.1250000000e-001
.4375000000e-001
.2812500000e~-001
.2031250000e-001
.2421875000e-001
.2226562500e-001
.2128906250e-001
.2177734375e-001
.2202148438e-001
.221435546%e-001
.2220458984e~-001
.2217407227e-001
.2218933105e-001
.2218170166e-001
.2218551636e-001
.2218360901e-001
.2218456268e-001

>> g = @(x) xX"3 - 2*sin(x);

>> r = bisect2(g,0.5,2,0.5E-5, true)
n a c
1 5.0000000000e-001 1.2500000000e+000
2 5.0000000000e-001 8.7500000000e-001
3 8.7500000000e-001 1.0625000000e+000
4 1.0625000000e+000 1.1562500000e+000
5 1.1562500000e+000 1.2031250000e+000
6 1.2031250000e+000 1.2265625000e+000
7 1.2265625000e+000 1.2382812500e+000
8 1.2265625000e+000 1.2324218750e+000
9 1.2324218750e+000 1.2353515625e+000
10 1.2353515625e+000 1.2368164063e+000
11 1.2353515625e+000 1.2360839844e+000
12 1.2360839844e+000 1.2364501953e+000
13 1.2360839844e+000 1.2362670898e+000
14 1.2360839844e+000 1.2361755371e+000
15 1.2361755371e+000 1.2362213135e+000
16 1.2361755371e+000 1.2361984253e+000
17 1.2361755371e+000 1.2361869812e+000
18 1.2361755371e+000 1.2361812592e+000
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b

.0000000000e+000
.0000000000e-001
.0000000000e-001
.7500000000e-001
.7500000000e-001
.4375000000e-001
.2812500000e-001
.2812500000e-001
.2421875000e-001
.2226562500e-001
.2226562500e-001
.2226562500e-001
.2226562500e-001
.2226562500e-001
.2220458984e-001
.2220458984e-001
.2218933105e-001
.2218933105e-001
.2218551636e-001
.2218551636e-001

b

.0000000000e+000
.2500000000e+000
.2500000000e+000
.2500000000e+000
.2500000000e+000
.2500000000e+000
.2500000000e+000
.2382812500e+000
.2382812500e+000
.2382812500e+000
.2368164063e+000
.2368164063e+000
.2364501953e+000
.2362670898e+000
.2362670898e+000
.2362213135e+000
.2361984253e+000
.2361869812e+000

.0000000000¢
.5000000000€¢
.2500000000€
.2500000000¢
.1250000000¢
.5625000000¢€
.8125000000€¢
.9062500000¢
.9531250000¢€
.7656250000¢
.8828125000¢
-4414062500¢
.2207031250€
.1035156250¢
.0517578125¢
.5258789063¢
.629394531 3¢
.8146972656¢
.9073486328¢
.5367431641¢
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.5000000000¢
.7500000000e€
.8750000000¢
.3750000000¢
.6875000000€
.3437500000e
.1718750000€¢
.8593750000€
.9296875000¢
.4648437500¢
.3242187500€
.6621093750¢
.8310546875¢
.1552734375¢
.5776367188¢
.288818359%4e
.1444091797¢
.7220458984e
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1.23618125915527

R =

]
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1.266324615478516e+002

S S M R g S =

@(x) x + 10 - x*cosh(50/x%) ;

bisect2(h,120,130,0.5E-4,

a

.2000000000e+002
.2500000000e+002
.2500000000e+002
.2625000000e+002
.2625000000e+002
.2656250000e+002
.2656250000e+002
.2656250000e+002
.2660156250e+002
.2662109375e+002
.2663085938e+002
.2663085938e+002
.2663085938e+002
.2663208008e+002
.2663208008e+002
.2663238525e+002
.2663238525e+002
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true)
c

.2500000000e+002
.2750000000e+002
.2625000000e+002
.2687500000e+002
.2656250000e+002
.2671875000e+002
.2664062500e+002
.2660156250e+002
.2662109375e+002
.2663085938e+002
.2663574219e+002
.2663330078e+002
.2663208008e+002
.2663269043e+002
.2663238525e+4+002
.2663253784e+002
.2663246155e+002

e e T e e e e e e e S S =

b

.3000000000e+002
.3000000000e+002
.2750000000e+002
.2750000000e+002
.2687500000e+002
.2687500000e+002
.2671875000e+002
.2664062500e+002
.2664062500e+002
.2664062500e+002
.2664062500e+002
.2663574219%e+002
.2663330078e+002
.2663330078e+002
.2663269043e+002
.2663269043e+002
.2663253784e+002

WO O WIS WO MNMO

.0000000000¢
.5000000000¢
.2500000000¢
.2500000000€¢
.1250000000¢
.5625000000¢
.8125000000€
.9062500000¢
.9531250000¢
.7656250000¢
.8828125000¢
.4414062500¢
.2207031250¢
.1035156250¢
.0517578125¢
.5258789063¢
.6293945313¢
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>»> format long

>> £ = @(x) exp(x) - 2*cos(x);

>> fp = @(x) exp(x) + 2 * sin(x);

>> newton( £, fp, 0.5, 0.5E-5, 10, true)

n X err
1 5.408210545590396e-001 4,082105455903962e-002
2 5.397858310677990e-001 1.035223491240657e-003
3 5.397851608095621e-001 6.702582369493129e-007
S

0.53978516080956
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quisTion 2(D)
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_SOLUTIONS TO QUESTION 2(e), ASSIGNMENT 2

33+ & + &+ + & & 1t = 2 3 3k

»>> format long

s> f = @(x) x"3 - 2%x - 5;

>» fp = @(x) 3*x*x - 2;

>> newton(f, fp,2, 0.5E-5, 10, true)

n X err

1 2.100000000000000e+000 1.000000000000000e-001

2 2.094568121104185e+000 5.431878895814855e-003

3 2.094551481698199e+000 1.663940598573203e-005

4 2.094551481542327e+000 1.,558725019352802e-010
ans =

2.09455148154233
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QUBsTiond 3(R) senpt
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% guestion3.m

% Find first three positive roots of
% the function f(x) = tanh(x) + tan(x)

% First define data for the plots

x = linspace(0,12,100); % 100 points between 0 and 12

yl = tanh(x);
¥2 = -tan{x);

% plot intersections in window with
% 0 <= x <= 12, and -2 <= y <= 2

plot(x,yl,'-', x,y2,'--");

axis([0,12,-2,2]); % note the square brackets

% Estimate intervals on which the following
% function f changes sign and find first 3 roots using fzero

f = @({x) tanh(x) + tan(x);
format long

r1 = fzero(f, [2,3])
r2 = fzerol(f, [5,6]}
r3 = fzero(f, [8,10]1)

%rl = fzero(f, 3)
$r2 = fzero(f, 6)
%$r3 = fzero(f, 9)

srl = secant(f, 2, 3, 0.5E-5;
sr2 = secant(f, 5, 6, 0.5E-5,
sr3 = gecant(f, 8, 10, 0.5E-5,

10,
10,
18,

true)
true)
true)

1 of 1




~ Jona C25)

i

JES

1L = (D)

-\\
L g |
e
ll\\
=
L
-
.
3
s
P
Il\
=
-
R
N o
Il\n\l
\\\
-
-
_
L5
i
s
B . |
ll‘\

12

10




r2

r3
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a1
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2
5
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H-Jdowume wn PP g

.36502037243135

.49780391900084

.63937982869974

NN NN

X

.588859520239958e+000
.270699983722995e+000
.385015383006802e+000
.366919606536348e+000
.364983329702061e+000
.365020441510995e+000
.365020372433866e+000

2.36502037243387

NI R W RS

(520N S AR VR S BV R Gy Ry

X

.770525495375958e+000
.401548476396417e+000
.522720117410098e+000
.500261188793355e+000
.497743255111537e+000
.497804067944307e+000
.497803919009871e+000

5.49780391900987

Waowumeke WP g

B o I o e < e < Js + s s B Vo]

X

.557372508784262e+000
.583237122831584e+000
.675867061224519e+000
.641443155036917e+000
.639305513014921e+000
.639379981935585e+000
.639375828711128e+000

8.63937982871113
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err

.111404797600421e-001
.181595365169632e-001
.143153992838069e-001
.809577647045365e-002
.936276834287391e-003
.711180893381017e-005
.907712860004781e-008

err

.294745046240416e-001
.689770189795405e-001
.211716410136806e-001
.245892861674298e-002
.517933681818266e-003
.081283276982779e-005
.489344357217518e-007

err

.426274912157387e-001
.741353859526777e-001
.262993839293540e-002
.442390618760099%9e-002
.137642021995291e-003
.446892066387010e-005
.532244563504611e-007
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