Programming with
Matlab
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Review minggu lalu

Problem Statement. A bungee jumper with a mass of 68.1 kg leaps from a stationary hot
air balloon. Use Eq. (1.9) to compute velocity for the first 12 s of free fall. Also determine
the terminal velocity that will be attained for an infinitely long cord (or alternatively, the
jumpmaster is having a particularly bad day!). Use a drag coefficient of 0.25 kg/m.

th Matlab

A common use of functions is to evaluate a formula for a senes of arguments. Recall
that the velocity of a free-falling bungee jumper can be computed with [Eq. (1.9)]:

=
=

where v is velocity (m/s), g is the acceleration due to gravity (9.81 m/s%), m is mass (kg),
c 415 the drag coefficient (kg/m), and ¢ is time (s).
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== £ = [0:2:20]"
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th Matlab
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Check the number of items in the t array with the 1ength function:

==> lengthit)

ans =
11

Assign values to the parameters:
=» g = 9.81l; m = 6B.1; cod = 0.25;

MATLARB allows you to evaluate a formula such as v = f (1), where the formula is
computed for each value of the ¢ array, and the result 15 assigned to a comesponding posi-
4) tion in the v array. For our case,

02 Programm

»» w = agrt(g*m/cd) *tanh ({agrt (g¥cd/m) *t)




th Matlab
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GRAPHICS

MATLARB allows graphs to be created quickly and conveniently. For example, to create a

% graph of the t and v arrays from the data above, enter

c_-l—sJ == ploti{t, w)

2 The graph appears in the graphics window and can be printed or transferred via the clip-
board to other programs.
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l®) You can customize the graph a bit with commands such as the following:
C == title{'Plot of v wersus t')
S => Xxlabel {"Valuss of t')
GS == yWlabel | "Valuas of +')
E == grid
E Plot of » versus r
&0
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% Colors Symbeols Line Types
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th Matlab
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02 Programm

The plot command displays a solid thin blue line by default. If you want to plot each
point with a symbol, you can include a specifier enclosed in single gquotes in the plot func-
tion. Table 2.2 lists the available specifiers. For example, if you want to use open circles enter

r

=» plot{t, w, a'l

You can also combine several specifiers. For example, if you want to use sguare green
markers connected by green dashed lines, you could enter

== plotit, v, 'B--g')

You can also control the line width as well as the marker’s size and its edge and face (1.e.,
mterior) colors. For example, the following command uses a heavier (2-point), dashed,
cyan line to connect larger (l0-point) diamond-shaped markers with black edges and
magenta faces:
== ploti(x,y,"--dc', "LineWidth' 2, ...
'MarkerSize' 10, ...

'MarkerEdgeColor','kK', ...
'MarkerFaceColor', 'm'")



th Matlab
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t = ':|:1:Ii_."'5|:': 10%pa1;

subplot(l,2,1) ;plotisinit) ,coslt)]}
A¥1E sSguare

title('lal)")

subpleoti{l,2,2)  ;pleti(sinlt) ,coslt), t);
title("(b) ")



M-FILES
* The most common way to operate
MATLAB is by entering commands one at
a time In the command window.

» M-files provide an alternative way of
performing operations that greatly expand
MATLAB.s problem-solving capabilities.
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 An M-file consists of a series of statements
that can be run all at once.

e Note that the nomenclature m-file. comes
from the fact that such files are stored with
a .m extension.

« M-files come in two flavors: script files and
function files.
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Script Files

A script file is merely a series of MATLAB
commands that are saved on a file.

» They are useful for retaining a series of
commands that you want to execute on
more than one occasion.

» The script can be executed by typing the file
name In the command window or by
Invoking the menu selections in the edit
window: Debug, Run.
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Back this problem

A common use of functions 15 to evaluate a formula for a senes of areuments. Recall
that the velocity of a free-falling bungee jumper can be computed with

where v is velocity (m/s), g is the acceleration due to gravity (9.81 m/s%), m is mass (kg),
4 15 the drag coefhicient (kg/m), and # 1s time (s).

02 Program



Open the editor with the menu selection: File, New, M-file. Type in the follow-
ing statements to compute the velocity of the free-falling bungee jumper at a specific time

[recall Eq. (1.9)]:

g = 9.81l; m = 6B.1; £t = 12; cd = 0.25;
v = sgqrtig *m / ed) * tanh(sgrtig * cd /f m)} * t)

Save the file as scriptdemo . m. Retum to the command window and type

=xacriptdemo

The result will be displayed as

50.6175



Function Files

e Function files are M-files that start with
the word function.

* In contrast to script files, they can accept
Input arguments and return outputs.
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The syntax for the function file can be represented generally as
function outvar = funcname(arglist)
% helpcomments
statements
outvar = value;

where outvar = the name of the output variable,
funcname = the function’s name,

arglist = the function’s argument list (i.e., comma-delimited
values that are passed into the function),

helpcomments = text that provides the user with information
regarding the function (these can be invoked by typing Help
funcname in the command window), and

statements = MATLAB statements that compute the value that
IS assigned to outvar.



function v = freefall{t, m, cd)

¥ freefall: bungee wvelocity with second-order drag
¥ v=freefallit,m,cd}) computes the free-fzll wvelocity
O ¥ of an ocbject with second-order drag
£§ ¥ i1nput:
e
(C R t = time (=)
2 ¥ m = mass (kg
— R cd = second-order drag coefficient (kg/m)
= % output:
; L 3 v = downward wvelocity (m/s)
@) g = 9.81:; ¥ acceleration of gravity
E v = agrt{g *m / cd)*tanh(agrtig Y cd f m) * t);
=

Save the file as freefall.m To mmvoke the function, retumn to the command window and
type in

=» freefall(l2, 6B.1,0.25)

The result will be displayed as

ans =
S0.6175



Save the file as fre=efall .m To invoke the function, retum to the command window and
type In

=»> freefall(l2, 68B.1,0.25)

The result will be displayed as

ans =
50.6175

02 Programming



OUne advantage of a function M-file 1s that it can be invoked repeatedly for different
argument values. Suppose that you wanted to compute the velocity of a 100-kg jumper

after 8 s:
=» freefall(8,100, 0.25)

ans =
53.1878
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To mvoke the help commenis type

{% »> haelp freefall
C_-'TSJ which results in the comments being displayed
:E freefall: bungee wvelocity with second-order drag
v=freefalli{t m, cd) computes the free-fall wveloccity
{5 of an object with second-order drag
E input:
t = time (3}
E? m = mass |(kg)
" — cd = second-order drag coefficient (kg/m)
cutput :
v = downward wveloccity (m/s)

=
S
S
LS.
>
o
| -
o}
N
o




INPUT-OUTPUT

* The Input Function. This function
allows you to prompt the user for values
directly from the command window. Its
syntax Is

n = input('promptstring’)
 The function displays the promptstring,

walts for keyboard input, and then
returns the value from the keyboard.
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» For example,
m = input(‘Mass (kg): ")
« \When this line Is executed, the user Is
prompted with the message
Mass (kg):
» |If the user enters a value, 1t would then
be assigned to the variable m.
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 The Input function can also return user
Input as a string.

« To do this, an's' Is appended to the
function.s argument list.

» For example,
name = Iinput('"Enter your name: ','s')
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» The disp Function. This function provides a
handy way to display a value. Its syntax Is

disp(value)

» where value = the value you would like to
display. It can be a numeric constant or
variable, or a string message enclosed In
hyphens.

* |ts application is illustrated in the following
example.

02 Programming with Matlab
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function freefalla
¥ freefalli: interactive bungee wvelocity

£ freefalli interactive computation of the
£ free-fall wvelocity of an object
£ with second-order drag.

g = 9.81; ¥ acceleration of gravity

m = input({'Ma=zs (kg)l: ") ;

cd = input ('Drag coefficient (kg/fm): '):

t = input('Time (8): ') ;

disp(" ')

disp({'Velocity (m/a}:")
dispilegrt(g * m / cd) *tanh(sgrt(g * cd /f m)] * t))

Save the file as freefalli.m To invoke the function, return to the command window and
type

=> Freefallia

Mazs (kg): 68.1

Drag coefficient (kg/m): 0.25
Time (s): 12

Velocity (m/=a) :
S0.6175



Save the file as freefalli.m To invoke the function, return to the command window and
type
=> freefalli

Maz=s (kg): 68.1
Drag coefficient (kg/m): 0.25
Time (=2): 12

th Matlab

Velocity (m/=) :
E0.6175

=
=

02 Programm




02 Programming with Matlab

W)
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The fprintf Function. This function
provides additional control over the display
of information.

A simple representation of Its syntax Is
fprintf(‘format’, x, ...)

where format Is a string specifying how you

want the value of the variable x to be

displayed.

The operation of this function Is best

Illustrated by examples.



A simple example would be to display a value along with a message. For mstance, sup-
pose that the vanable velocity has a value of 50.6175. To display the value using eight
digits with four digits to the nght of the decimal point along with a message, the statement
along with the resulting output would be

=» Eprintf('The wvelocity is %B.4f m/a\n', wvelocity)

The wvelocity i1is 50.6175 m/=
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Description

Infeger fomo

Scientific format with lowaroase e
Scientific format with upperoase E
Decimal format

The more compact of e or &£

Daescription

Siart new line

Tab




th Matlab

The fprintf function can also be used to display several values per line with differ-
ent formats. For example,

»» fprintf('%5d %¥10.3f %8.5e\n',1l00, 2%pi, pi);

100 6.283 3.14159=2+000



played as a table with headings:

function fprintfdemo
x = [1 2 3 4 5]

z = [x;v];

20
12
17
a8
120
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It can also be used to display vectors and matnces. Here 15 an M-file that enters two
sets of values as vectors. These vectors are then combined into a matrix, which 15 then dis-

vy = [20.4 12.6 17.8B 88B.7 120.4];

fprintf (° x yiyn') ;
fprintf ('%54 %£10.3f\n", =) ;

The result of running this M-file 13
=» fprintfdemoc

Y
.400
.600
.800
.700

-.400



The result of unning this M-file 1s

== Eprintfdemoc

x ¥
1 20.400
2 12.600
3 17.800
4 88.700
5 120.400

fo
S
=
T
=
c
—
o
=
=
=
S
| -
o>
o
| -
o
N
o




Next meeting
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STRUCTURED PROGRAMMING

* The simplest of all M-files perform
Instructions sequentially.

» That Is, the program statements are
executed line by line starting at the top of
the function and moving down to the
end.

» Because a strict sequence Is highly
limiting, all computer languages include
statements allowing programs to take
nonsequential paths.

fo
S
=
S
=
=
S—
o
=
=
=
G
| -
o>
o
| -
o
N
o




These can be classified as

 Decisions (or Selection). The branching
of flow based on a decision.

 Loops (or Repetition). The looping of
flow to allow statements to be repeated.
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Decisions

The 1f Structure.

 This structure allows you to execute a set
of statements If a logical condition is
true.

* Its general syntax Is

1f condition
aftatemants
end
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function grader (grades)
T grader (grads) :
% determines whether grade ie paseing
T input:
% grade = numerical value of grade (0-100)
T output:
% digplayed message
if grade == &0
diep("'paesing grade"']
end

The following illustrates the result

02 Programming with Matlab

/h =» grader (95.6)

4

passing grade



Example Operator Relationship

X == O - Equal

umit ~= 'm’ - [iod eguo

a = 0 r. less than

Z = t - reqaler than

1.5 = afl wm less than or equal o

r »= 0 e Grealer than or equal ko
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The If...else Structure.

 This structure allows you to execute a set
of statements If a logical condition is true
and to execute a second set If the
condition is false.

* Its general syntax Is

1if condition
gtatements,
el g3
gtatements,
end
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The If...elseif Structure.

* |t often happens that the false option of an
If...else structure Is another decision. This
type of structure often occurs when we have
more than two options for a particular
problem setting. For such cases, a special
form of decision structure, the If...elseif has
been developed.

» It has the general syntax
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The price of an apel is $ 25. If someone
buy more than 5 he will get a discount of
20 %.

fo
S
=
S
=
c
S—
o
=
=
=
G
| -
o>
o
| -
o
N
o




= Script m-file

- n = input(‘the number of apples = *);
= price = n*25;

> ifn>5

(@)

E price = (1-20/100)*price;

= end

= t = [‘price= < num2str(price)];

& disp(t)

-




The students will be pass If their grade Is
more than 60

N = input(‘ The grade of student =");
if N > 60;
disp ‘passing grade’
else
disp ‘NOT passing grade’
end
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% The grade of the students
n = input(‘The grade of student = °);
if n< 40
disp ‘E’
elseif n< 60
disp ‘D’
elseif n< 74
disp ‘C’
elseif n< 87
disp ‘B’
else
disp ‘A’
end
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Loops

The for...end Structure.

 Afor loop repeats statements a specific
number of times.

* Its general syntax Is

for index = start:step:finish
statemants
end
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r i

fo

dispii])
end

10:

diep(j)
end

-
L] -
-

0l
s
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=8 * Develop an M-file to compute the
s factorial.

=

= o =

= 1! =

= M=1%x2=71

= =1x2x3=6

g =1 x2=3x4=24

= V=lx2=x3xd=x5=120
o

(@\|

()




unction fout = factorin)

factor{m) :
E Computes the product of all the integere from 1 to n.
X = 1;
for i = 1
X=X %

th Matlab

tTL
i;

=
=

which can be run as

== Factor(s]
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The while Structure.

« A while loop repeats as long as a logical
condition Is true.

* Its general syntax Is

while condition
atatemants
end
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num =0; n = 10;
while n>1;

n=n/2

num = num+1
end
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N IT D = 0; roots Is the same x1=x2="+

roblem Stotement.  The roots of a quadratic equation
fix) = ar® 4 bx L ¢
can be determined with the quadratic formula
—bh L /B — dac
24
Develop a function to implement this formula given values of the coeffcients.

I =

First check
determinant D = B2 — 4*A*C
If D > 0; roots Is real, x1=‘321‘5 .xz=‘32;‘/5.
If D < 0; roots is imajiner x-32+2 2 w-22.D,
B




clear zall nilai a =1
nilai b = -1
clc nilai ¢ = -6
Lkar-akar Persamaannya adalah
) ¥l = 3 dan %2 = -2
a = 1input{' a = "}; -
b = input{" b = "}; S
i nilai a =1
c = 1input(' c = "}); nilai b = -4
nilai c = 4
Lkar-akar Persamaannya adalah
d = b"2-4*%a¥*c; Xl = x2 = 2
ifd>=0
®1={(-b+=sgrtid) ) 2*a); nilai a = 1
nilai b = 0
x2=((-b-sgrt(d))/2*%a); nilai c = 4
disp 'BRoots of this equation is ° Akar-akar Persamaannya imajiner, ya
1 = 0+2i
Lt = [" x1 = ' numd=str(xl) " and =2 = " numdstr(=x2)]: §T= &Qi
di=pi(t)
gelseif d<0
®x1={(-b)/(2*%a) )+ (zqgrt(-d) /2%a) *1i;
®2=((-b)/(2*%a) ) - (sqgrt(-d) /2%a) *1i;
disp "Eoot=z of this equation i=
Lt = [" x1 = " numZstr(xl) ' and x2 = ' numZstr(x2)]:
dispi(t)
gelse
®x ={(-b)/2*%a);
disp 'Eoots of thi=s equation i=s °
Lt = [" 21 = x2 = " numZstr(x)]:
dispi(t)
end



Koefisien drag partikel bola untuk terminal velocity bervariasi dengan bilangan
Reynolds (Re) sebagai berikut :

Cp= E untuk Re < 0.1
Re
Cp :§(1+0514Reo=7‘) untuk  0.1< Re <1000
c
Cp=0,44 untuk 1000< Re £ 35000

Cp=0,19—8.10%Re untuk 35000 <Re

dengan Re adalah bilangan Reynold.

Tentukan koefisien drag untuk partikel batubara yang jatuh dalam air. (Re ditanyakan
di dalam program)




le®) clear all
(qo] clc
C_-IBJ Ee=input ('Be=zarnva bilangan EReynold ([Re)
if Re « 0.1
2 C D= 24/Re;
s elseif Re < 1000
_": C D= 24%(1+0.14*Re™0.7) /Re;
; elseif Re < 350000;
C D= 0.44;
g) el=e
" — C D= 0.15-80000/Re;
end
disp '"Eoefi=zien drag partikel adalah '
t=["' CD = " numZstr(C D)]:
di=sp(t)
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