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SOLVING AN EQUATION WITH ONE aaly stey 4bddll dseall Ja -1

VARIABLE
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x =fzero(function, x0)

Solution The function to A wvalue of x close to where
be solved. the function crosses the axis.
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Anonymous Function 4 sgae a1aS llall Cay ja5 (Say -3

i) ALieY) 3 LS
>> xl=fzero('x*exp(-x)-0.2',0.7) [ The function is entered as a
A | string expression.
0.2592 The first solution 1s 0.2592.

>> F=@ (x)x*exp(-x)-0.2
F=

>> fzero(F,2.8) | Using the name of the anonymous function in fzero.

ans

| Creating an anonymous function.

@ (x)x*exp(-x)-0.2

2.5426 [The second solution 1s 2.5426.
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[x fval]=fzero(function, x0)
x=fzero(function, x0, optimset(‘display’,‘iter’))
oYl alasinly Hsdall o dall e el Sy a5l 3,083 ) g & AN ALK (S Ladie -4
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FINDING A MINIMUM OR A MAXIMUM OF 41Al alisl) g 5 sual) 4al) o) -2
A FUNCTION

x1 < x < x2 3538 Gaa g U 0¥ JIA e QI A (5 jrall dal) paal o5

/Lx = fminbnd (function, x1, x2) ]

The value of x where the The function. The interval of x.
function has a mmimum.

fval _waiell Al dad cands 6§ (San g ASule AIS 5 A a HuaieS Al JAS) (Sadll 0 @
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[x fval]=fminbnd(function,x1,x2)
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>> [x fval]=fminbnd('x"3-12*x"2+40.25*x-36.5"',3,8)

x = . . -
5. 6073 The local minimum i1s at x = 5.6073. The

fval = value of the function at this point 1s —11.8043.
-11.8043
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>> [x fval]=fminbnd('x"3-12*x*2+40.25*x-36.5"',0,8)

x =

0
fval =
-36.5000

The minimum 1s at x = 0. The value
of the function at this point 1s —36.5.

(-1) <« Alall ey @lld g alaxll Aoyl alal ol Y] adly

>> [x fval]=fminbnd('-x*exp(-x)+0.2',0,8)

X =
1.0000
fval =
-0.1679

The maximum is at x = 1.0. The value of
the function at this point 1s 0.1679.
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g =qguad (function, a,b) |

The value of the integral. ~ The function to  The integration limits.
be integrated.
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Ji) 0585 A quad e alasiuly 3ol ol Undldl daus jlaie juail to] (oo (s LA arie dilial 2k

le®
q = quad(‘function’,a,b,tol)
AU
>> quad('x.*exp(-x."70.8)+0.2',0,8)
ans =
3.1604
Al da Hh

function y=Chap9Sam2 (x)
y=x.*exp(-x.70.8)+0.2;

>> g=quad (@Chap9Sam2,0, 8)

q=
3.1604
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quadl Y
Tl
g = quadl (function,a,b) ]
The value of the integral. ~ The function to  The integration limits.

be integrated.
quadl ¥ L ads quad w3 3 sSaal cildaaBlall JS

trapz Y
(SIS Y Arpa iy Agy 0585 Al Laae Al Jal trapz seY) alasiul &5y

q=trapz(x,Yy)
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(I JBl) s WS g S E Sty B

s B2y . .
%:Lﬂ?&l for 1<¢t<3 with y =42 atr=1.
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anonymous function 4 sexall 1Al aladiul o) yser-defined function s e L&) (Ll
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function dydt=0DEexpl (t,y)
dydt=(t*3-2*y) /t;
2 e 1S e

>> odel=@ (t,y) (t*3-2*y)/t
odel =
@(t,y) (t"3-2*y) /¢t

Jall dgy yh sl (G
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ODE Solver Name Description

ode45 For nonstiff problems, one-step solver, best to apply
as a first try for most problems. Based on explicit
Runge-Kutta method.

ode23 For nonstiff problems, one-step solver. Based on
explicit Runge-Kutta method. Often quicker but less
accurate than ode45.

odell3 For nonstiff problems, multistep solver.

odel5s For stiff problems, multistep solver. Use if ode45
failed. Uses a variable order method.

ode23s For stiff problems, one-step solver. Can solve some
problems that ode15s cannot.

ode23t For moderately stiff problems.

ode23tb For stiff problems. Often more efficient than

odel5s.
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[t,y] =solver name (ODEfun, tspan, v0)
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A gean A1y g By A8 A iy ja s Cam 5y b elac Y @l g oo 2t 5 5l 3 LS
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S S IR _
%:W for 1<t<3 with y =42 atr=1.

function dydt=0DEexpl (t,y)
dydt=(t*3-2*y) /t;

>> [t yl=oded5 (RODEexpl, [1:0.5:3],4.2)

t = \ \[ The mitial value.]

.0000
.5000 [ The vector tspan. ]
.0000
.5000
.0000

[ The handle of the user-defined function ODEexpl_J

Ww N N B R

.2000
.4528
.6000
.7650
.8444
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>> [t y]l=oded5 (lODEexpl, [1:0.01:3],4.2);
>> plot(t,y)
>> xlabel('t'), ylabel('y')
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Runge-Kutta method = s 43, ,hall 038 exiy



