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PROGRAMMING TEST PROBLEMS
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OUTLINE

« MATLAB Plot Function

« MATLAB Symbolic Integration
 MATLAB Built-in Numerical Integration
» Simpson’s Rule



Functions

- =

2-0 line plot

- R ———

2-D line plots with y-axes on both left and right side
3-D line plot

Log-log scale plot

semilogx Semilogarithmic plot

semilogy Semilogarithmic plot

errorbar Flot error bars along curve

fplot Flot function between specified limits
eZplot Easy-to-use function plotter

eZplot3 Easy-to-use 3-D parametric curve plotter




Create a function handle from an anonymous function. Flot the function from 0.01 to 0.1.

@(x) sin{l./x);

(sn,[@.81,8.1])
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MATLAB SYMBOLIC
INTEGRATION

Indefinite Integral of a Univariate Expression

Find an indefinite integral of this univariate expression:




MATLAB SYMBOLIC

INTEGRATION

Approximate Definite Integrals
Compute this definite integral:

F = int({cos(x)/sgrt(l + x*2), =, @, 18)

L T . T T m o o . . " . 1
int(cos{x)/(x"*2 + 1)~{1/2), %, @, 18)

If int cannot compute a closed form of a definite integral, try approximating that integral numerically using vpa. For
example, approximate F with five significant digits:

vpal(F, 5)




MATLAB BUILT-IN
NUMERICAL INTEGRATION

Functions
integral Numerical integration
integral? Mumerically evaluate double integral
integral3 Numerically evaluate triple integral
quad Mumerically evaluate integral, adaptive Simpson quadrature
quadgk Mumerically evaluate integral, adaptive Gauss-Kronrod quadrature
quad2d Mumerically evaluate double integral, tiled method
CUMtrapz Cumulative frapezoidal numerical integration
trapz Trapezoidal numerical integration

polyint Integrate polynomial analytically




MATLAB BUILT-IN
NUMERICAL INTEGRATION

« Q = quad(fun,xmin,xmax) numerically infegrates
function fun from xmin to xmax using adaptive Simpson
quadrature and default error tolerances




MATLAB BUILT-IN

NUMERICAL INTEGRATION

« Q =trapz(X,Y) integrates Y with spacing increment X

Create a domain vector, xX.

X = B8:p1/1ed:p1;

Calculate the sine of X and store the resultin .

Y = sin(X);

Integrate the function values contained in ¥ using trapz.

™% . — — r L
) = Trapzi(x,Y)



NUMERICAL
INTEGRATION

Midpoint/Rectangle Rule vs Trapezoidal Rule



http://demonstrations.wolfram.com/ComparingBasicNumericalIntegrationMethods/

SIMPSON'S RULE

Farabolas
Simpson's Rule

o Ax
| Area = / f(z)dz =~ 5 (yo + 4y1 + 2y2 + 4yz + 2y4. .. +4yn_1 + Yn)

4 v b—a
L > » | where Axr = .
3 X n

Ax Ay Ay  Ax  Ax  Ax Note: In Simpson's Rule, n must be EVEN.

Memory aid

We can re-write Simpson's Rule by grouping it as follows:

[f (fIN—{Hﬂ+4(H1+E;3+y5+ D+ 2y +ystye+...) +yn)

This gives us an easy way to remember Simpson's Rule:

[ flz)de = — {FIRST + 4(sum of ODDs) + 2(sum of EVENs) + LAST)



Area — / ' w)da

0.25
~ —5~ (0.333333 + 4(0.3076923) + 2(0.2857142) + 4(0.2666667) -+ 0.25)

= 0.2876831




SIMPSON'S RULE

I# Editor - EA\Downloads\simpsons\simpsons.m
simpsons.m +
1 function I = simpsons{f,a.b,n)
2 = h=(h-a)/n; xi=a:h:h;
3= I= b/ 3% £ 10 Dy ®sumf £6 210 3: 2 end -2 0+ ¥ sumd £6 2102 2-end ) ) 0+f0 xi{endd iy ;

Command Window

Mew to MATLAB? See rescurces for Getting Started,
e =@z 1./ x+10;
» format long
== I=simpsons( f,2,3,.4)

0.287683150183150

Command Window
Mew to MATLAB? See resources for Getting Started,

e f=@0xy ((x-10. % S22 %010 F S
== I=slmpsons(f,-1,1,23

I =




COMMAND M-FILE

B Editor - EA\Downloads\simpsons\Command.m
Command.m +
- f=0{x) x. %2 Faxplx); L
- fplotif,[1.2]);
- SVME ]
- fanalstic=int(x. "2 . *¥explx))
areaanalwtic=lnt{x. 2 Yexpixd, 1,3
- areaval=vpalareaanalvtic)
- x=1:0.1:3;
- areatrape=trapzix, fix))
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- areaquad=anadi f,1,3
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areasimpsons=simpsons( £,1,3,10)
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REFERENCE WEBSITES

* Line Plots
http://www.mathworks.com/help/matlab/line-plots.himl

* Numerical Integration and Differentiation
http://www.mathworks.com/help/symbolic/int.himl
http://www.mathworks.com/help/matlab/ref/quad.himl

http://www.mathworks.com/help/matilab/numerical-
infegration-and-differentiation.himi

- Comparing Basic Numerical Integration Methods

http://demonstrations.wolfram.com/ComparingBasicNumerica
lInfegratfionMethods/



http://www.mathworks.com/help/matlab/line-plots.html
http://www.mathworks.com/help/symbolic/int.html
http://www.mathworks.com/help/matlab/ref/quad.html
http://www.mathworks.com/help/matlab/numerical-integration-and-differentiation.html
http://demonstrations.wolfram.com/ComparingBasicNumericalIntegrationMethods/

