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M O] &t

Review

» MO : MatlabO[A AtESH= 2" MEE I
- MR E|0] AUB
- 23 E E(script) Tt gt4=(function) Tt 2 LH=0{
« AEIE Il
-BHOSS 0|2| 20ts=2 o

O O
-HH> X command window)0|A & —» XEEl HHOES =AIXO 2 Al
o Of= IOF Y
-Sto| HAOE K —» S E ARSI WHO 2 o= (QEHL —» =)
o It XM

|Ia

(o]
o

- =0l A [File = New — New Script] & MEHS}0
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Review

i) Octave - O d
File Edit Debug Window Help News
(™ Iﬂ Current Directary: | C#work v % B
File Browser & ®  Editor T X
C:/wark " ‘t ﬂ File Edit Wiew Debug Run Help
o1 -2 >xE 2 it eeeD n
<unnamed> [
1
Current Directory: | Ci¥work
= Editor
;‘# File Edit Wiew Debug Run Help

Workspace & X i . |
Filter I:‘ N'E"'lul"i' S[rlpt Dtr +N }
Name Class ‘, ------------------------------------------ \‘ MNew Functicn...

i 2 XM = -|II- I

P LHo—|o—rxo : @ Open Ctrl+0

1 X} |o| SEXF |_h | = ! Recent Editor Files k

P XNE AlQ| 2t &K= mo] & |

1 . .

e MmMAOIEE2YHEOZE XA ! Edit Function Ctrl+E

1 1

\ /
A > ittt g . saveFile Ctrl=s
Cornrmand Histary F X )
Filter [] ¥, Save File As...
ar 8 % Close CtrlF4
version Close All
exit _ .
# Octave 5.2.0, Fri Mar 20 19:3 Close Other Files
help
cle . . - Print... Ctrl=P
# Octave 5.2.0, Thu Apr 09 172, | line: 1 col: 1 encoding: 3¥STEM  eal: CRLF
< > Comrnand Window Docurnentation Editor ~ ‘ariable Editor
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« M-file &td (A3EE I
- AKX EE0 HZE *(]Ifoe 0
oy 2 KHOj| A BH2QU2 27
-IIU0| =
L 4% (A3YE)
- HH X0l M I 0| E (&KL H|Q|) &=
>> ex1

exl.m

radius = input('Radius> ');
fprintf('Radius : %f.\n', radius);
area = pi * radius * 2;

fprintf('Area of the circle is %f.\n',

area);

Div. of Energy and Electrical Engineering, Uiduk University

., octave - O X
File Edit Debug Window Help MNews
[~ D Current Directury:|C:qurk v‘ + B
F\\e Browser Editar @ x
’mt ‘f#& File Edit Wiew Debug Run Help
(e -2adxs wndZteoeed
£ eim el B

1 radius = input( R

2 fprintf( , radius);
Workspace 7 x 3 area = pi * radius A 7;
Fitter [] 4 fprintf( , area);
Mame Class » 5
ans doubly
area doubl v

< >

Command History & =
Filter (]

exit A
# QOctave 5.2.0, Fri Mar ;
help < >

cle

# Octave 5.2.0, Thu Apr ¥ line: & cali 1 encoding: SYSTEM  eol: CRLF
< >

Command Window  Documentation  Editor ~ Wariable Editor

. octave - [m} x
File Edit Debug Window Help News
h D Current Directory: | C#hwork v‘ 4& i
F\\e Browser *  Cornrnand Window & X
Ciwork | 4 ﬁ >> exl A
Radius> 18
£ aim Radius : 10.600000.
Area of the circle is 314.159265.
>>
Workspace ? X
Filter (]
Mame Class »
ans doubly
area doubh v
< >
Command History & =
Filter []
exit A
# Octave 5.2.0, Fri Mar {
help
cle v
# Octave 5.2.0, Thu Apr ¥ | < b4
< > Command Window  Documentaion  Editor  Wariable Editor

Review




ol T2 910j0] 349t Ho| 22 J|5 S 4%

JHO HE A S ot 7ISLE XIF Ar8dt= 7|5 7oet 7l € =2
HEL ZHESHA 221M Agot= A

I.
= L
> C0] : &(function), Basic & FORTRAN : subroutine, Pascal : procedure
o
O

_I_

input variables 2t==(function) ouput variables

. P o M-file2 M= "
ot MEE|= UAYS o O'Z'I _ oto| At
- St 0|E =0 0|5
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éfunction [output variables]
% do MATLAB commands

ltem

Description

function

golettt= A= 2[0[st= 7|9

—

output_variables

function_name

input_variables

DR
202 4 (EH

Div. of Energy and Electrical Engineering, Uiduk University
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é% function sum = intsum(a, b)
E% return sum of two input variables

' function sum = intsum(a, b)
| sum = a + b

' >> intsum(2, 3)
sum = 5

............................................................................................................................................................................................................

Div. of Energy and Electrical Engineering, Uiduk University




E% function sum = intsum(a, b)
i % return sum of two input variables

I L
HIj FAE2 8L
K Sat(help)oil EA|

i function sum = intsum(a, b)
sum = a + b

E>> help intsum
"intsum' is a function from the file c:\work\intsum.m

function sum = intsum(a, b)
return sum of two input variables
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= — Xg H (g LHEOIMEEALE 7Hs S )
> ASEE U9 LR HEF —» M Ha (command window| A =&
-Workspace?| H ALE
> ot M LHE — ALE0| 8715 (2Rt B2 ol4/Ud Ha 2 MEHSHo{of &)
> AR E YU LR — AL 7t (command windowOf| A =33
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MK} Mol st

-l 3T

- Of|X[ : radian — degree

{ % ret = rad2deg(r)
E% Converts r (in radians) value to ret (in degree) value

Efunction ret = rad2deg(r)
’ ret = r * 180 / pi;

§>> rad2deg(pi / 2)

Eans = 90

. >> rad2deg(pi / 6)

ans = 30.000

' >> deg = rad2deg(pi / 4)
i deg = 45

>

...................................................................................................................................................................................
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Matlab X2 1z2jjal

o« ZtA|H AKX (relational operator)
- &= O] HAXLO| ZHA|E THEtSH= HMXIE A F0|AM H| W 2(compare
statement)0f| TE At

Operator Meaning Example CHO
< Less than A<B <
<= Less or equal than A<=B <=
> Greater than A>B >
>= Greater or equal than A>=B >=
== Equal A==B ==
~= Not equal A~=B |=

- HAF LS EXfgl i = 1L, HA =0

I
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Matlab X2 1z2jjal

o ZHAIHLERE

—_
- BIE{ /34 20| Z A CTHO| 2 H| D5I0] HIE| /S 2 gt

_________________________________________________________________________________________________________________________________________________________________________________________________

>> 5 > 8 >> a ==
ans = 0 ans =
> a =5 < 10
a=1 @ 0 1 0 o
>> x = (6<10) + (7 >8) + (5 * 3 ==60/ 4)
X = 2 i > a-~=Db
>>a =[156 9 4 11]; . ians =
'>> b =[8 209 2 19]; L
' >> b >=a 1 1 1 e 1 1
i ans = L
i i>>a > 10

e 1 1 0 1 . ians =

>> 1 0 0 0 1

.................................................................................................................................................................................................
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Matlab X2 1z2jjal

. A ALK

Workspace FoX
>>a = [15 6 9 4 11]; e U
'SS c=a > 10 Mame  Class Dimen Value
E C = a double  1x5 [15, 6,9, 4, 11]
| ans double  1x2 [11, 207
1 © 9 90 1 C legical 1x5 1,0, 0 0 1]

deg double  1x1 45

>

’ N
HIE] g0f| A 10 Ct 2 ZF3F
F==Eot/|
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Matlab X2 1z2jjal

» =2|HAX} (logical operator)
- B G1ARt| ZBI(A/AHR) 2 22 =2lgtel elatoR = Il ofAte)
S e o AL

o
A

Operator Meaning Example C104
& Logical AND A&B &&
| Logical OR AlB |
~ Logical NOT ~A !
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Matlab X2 1z2jjal

» =2|HAX} (logical operator)
-lE|/H20| 29 2t gAY A e

1 1 1 1 o0 1
>> ~(a + b)
L ans =
@ @0 @ 0 1 |
Div. of Energy and Elkeersersrrgrrrssrmprwronsre-srrresrore e @



=],
i3
M
H
=]
o)
(qo]
e
(¢o]
S

J\Ol
T

Al

O A

KE

I.

<
g

0

&&

10
11
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M-file T2 123
H|O1=



Matlab X229 : if

Ek = input('Enter k : ");
1f k > ©
disp('You entered positive number.');
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Matlab X229 : if

'k = input('Enter k : ");
if k > 0
| disp('You entered positive number.');
Eelse
disp('You entered negative number.');
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Matlab X229 : if

e if ~else & O|A|
- 231 HO| 42O HASS YO} £ 22 D5 60 0|41 A Ek(pass)
OtL|™ Ef2t(fail) 2 AlASt= AT EE OHY 2HM,
-2tA A
x

_E7}

o
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Matlab X229 : if

o if ~elseif ~ else &

if TR E

=&; % XU 10| UES= 3R o= EF
elseif £A=F2

2a; % X 10| USSR @D X7 27 BHESHs B9
else |

2&, % =AU 1, 27t BF DTSSR = EHL
end
ik = input('Enter number : '); i
if k > 0
| disp('You entered positive number.'); |
elseif k < © |
| disp('You entered negative number.'); |
i else E
| disp('You entered 0."); |
end i
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Matlab X229 : if

. if ~ elseif ~ else & Of|A|
- H=(score)S L L0F 90T 0| &H0[H ‘A, 80F 0|4 90F D|ZHO|H B, -+,
607 O|ZHO|™H P S £6t= ATEE IHY b4,

x| gaq

4 - |d ~TE
o . g =
JOFHJﬂﬁJPl

0z g

s

T [
~ o
10k >~
oA -
[o]
N
s
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Matlab X229 : if

« =M XAHZ (nested if)

-sLES| if20] 2 FZE 20| [ 20| Toie|s AL

if ZUT2 % £ 10/ Br&of=s 32, £ 25 A/

B, % XA 10] BIESIBIAM T2 2& OIESHE ZR 2

else E
BX; % X2 10/ BN ZH 2= BIESIX 2= ZL

end E
else E
if ZUE3 % =X 10/ BIZo[X] YA, =71 352 ZAf
=¥; % £ 10/ BFo(X] FRHA £ 2F8 PtFol= R +Y

else E
9%, % X2 10/ BFESIY QOBA FZ 2& OFESIY YL FL
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Matlab X229 : if

« =M XAHZ (nested if)

-SHLto| if20 M2 XS 20 CH2 ZHE20| E3tE|= AL

___________________________________________________________________________________________________________________________________________________________________________________________________________

i else
ZUF10| T ESHK]| G2 B2 ot 2=
end

Div. of Energy and Electrical Engineering, Uiduk University 6



Matlab X229 : if

« SN ZHE o|F|

-1[in] =2.54[cm], 1[ft]=12]in] 2 A Z 0|25} cm, ft, in E A= HEA|F|
= A32lE ofd XEM

JkloH |] (]Il.EJ-LHQ ol2d

i I:I—I)

Enter value : 1
Enter unit : in
Enter new unit : cm
10[in] is 25.4[cm]

« 2
oo

-1[in] = 2.54[cm], 1[ft]=12[in] ¢! ZAIE 0|23l m,cm, in, ft & A= H=t
|

7| ATRIE T FHY,
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-0 Aot 25 ofH S Bt oHHS XA MZOHA L.

- HLE E diop &l =X ®(even number)@lX] 24(odd number)
OIX| E{F= AT E MAUS RMHBIA| 2.
> MatlabO| A LIHX| & 6t= e imod(x, y)
>0|] 98 42 L=l LIHX[=? = mod (9, 4)
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- =G0 Aot 25 otH 5! At oHS AN M MZ5HA L.

. S0 x =3,y = 20|H 0] q = 8,y = 621 E}glo] D= 1
242}

« M5 QI 8ot QIE =l =X171 B4~ (even number) Q1 X| 24(odd
number)QlX| Z{F= ATZE OIS ZHYSHA Q.
- MatlabOl|A| LIHX|E F5t= &4 imod(x, vy)
-] 9E 4E LI=M LIHX|=? — mod(9, 4)
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Matlab Z2 12 : for

A
| By % HIF XI|IZA0A E|SZK 1M S
éend % Octave MWZEI7|0|MM= endfor?t AF=OE LIEFLIL}

% Matlabdte| =2tMH=2 2IA endE2 =™ A

.........................................................................................................................................................................................................

'n = input('Enter number : ');

Esum = 0;

i for k=1:n

: sum = sum + k;

i end

| fprintf('Sum from 1 to %d is %d\n', n, sum);

.........................................................................................................................................................................................................
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. HA
&, % Bt ZUIU0M 2SUTK] S7HA

.........................................................................................................................................................................................................

'n = input('Enter number : ');
Esum = 0;

i for k=1:2:n

: sum = sum + k;

i end
| fprintf('Sum of odd numbers from 1 to %d is %d\n', n, sum);

.........................................................................................................................................................................................................
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Matlab X2 122! : for

. for & O|A|

- 128 ROl (M) n7tX| 2] &2 F5H= g AddTo()

E% function sum = AddTo(n)
;% Calculate sum of the numbers from 1 to n

Efunction sum = AddTo(n)
i sum = 0;
for k
sum
i end
i end

........................................................................................................................................................................................

1:n
sum + k;
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. for22| HtE He|
4 2, 3, 4] = for2dIM = HEZfS 0|80 2=

............................................................................................................................................................
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=
-nargin : QI8 H0| 7
-nargout: =& H
-2 =Y M AFEE

7ts o] plot &

Div. of Energy and Electrical Engineering, Uiduk University

| 72 (humber of input arguments)

9| 7H% (number of output arguments)

/=5 Hp9| Jl0f| HE2 7[SE MBot=



Matlab Z22{%U : nargin, nargout

! % function [resl, res2, res3] = argtest(a, b, c, d) E E>> argtest

E% Test function for nargin, nargout | Enargin = 0
. | nargout = @

Functlon [resl, res2, res3] = argtest(a, b, c, d) | Eans =0

fprintf('nargin = %d\n', nargin);
fprintf('nargout = %d\n', nargout);

' >> a = argtest(1, 2)
' nargin = 2
Enargout =1
resl = nargin; 'a = 2
if nargout > 1 ' >> [a, b] = argtest(1, 2)
res2 = nargout,; , Enargin = 2
end . inargout = 2
if nargout > 2 la= 2
res3 = 0; b= 2 ;
| end . >> [a, b] = argtest(1, 2, 3) |
| End . Inargin = 3 |
| . I nargout = 2
Ea = 3
‘b 2

Div. of Energy and Electrical Engineering, Uiduk University @



e for 2 Of|X| : AddTo() &4

Div. of Energy and

éu () F= AddTOEX()

=
-AddToEx(n) : 1~ n77tII9IE.71I

E% function sum = AddToEx(n)

} % Calculate sum of the numbers from 1 to n
i % function sum = AddToEx(a, b)

% Calculate sum of the numbers from a to b

| function sum = AddToEx(a, b)
’ if nargin == 1
b = a;
a =1;
end
sum
for

0n X Il
1l
Q
(o

end

......................................................................................................................................................................................



(1) 71|*|'°|'7|

L[ 1+1 1+1 1+1 1
T=*\173757 779711713 15
x3 x> x7

> From Gregory Series i tan™*x =x ——+—— =+ - Wherex =1

En = 10000; % iteration number
i pisum = 0; % result

| for i=1:n
i pisum = pisum + (-1)~(i+1l) / (2*i - 1);
if mod(i, 1000) == ©
fprintf('Iter [%d], pi = %.12f\n", i, pisum * 4);
i end
| end

Eprintf('pi = %.12f\n', pisum * 4);
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« for2= A2 nAASH| #1 E|'O|]IL|7C(LernIZ) o]

/11111 111
= 779711 13 15

functlon ret = pilf(n)
pisum = 0;
for i=1:n
pisum = pisum + (-1)~(i+1l) / (2*i - 1);
end
i ret = pisum * 4;
| end

Div. of Energy and Electrical Engineering, Uiduk University

—1\k+1
) Il G Vil
=1

2k —1

>> pilf(1)

;ans = 4

| >> pilf(5)
' ans =
. >> pilf(10)
ans =
' >> pilf(100)
' ans =
' >> pilf(1000)
. ans =
' >> pilf(10000)
Eans =
' >> pilf(100000)
' ans =

.....................................................................

3.3397

3.0418

3.1316

3.1406

3.1415

3.1416



() AlAtSho]

» forE2 2 A5 A &SL7| #2 - E2[A(Wallis) 2l -g—é!
4

n_2244668810_22<44>66 - k2
2 13355779 9 \13/\35/\57 14-k2—1
En = 10000; % 1iteration number

Epival = 1; % result

| for k=1:n
i pival = pival * 4 * k"2 / (4 * k*2 - 1);
if mod(k, 1000) ==
fprintf('Iter [%d], pi = %.12f\n', k, pival * 2);
i end
| end

 fprintf('pi = %.12f\n', pival * 2);
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Ex : AFE () A&t}

o 7AIMSH| #3: @2 (Euler)Q| =M 2 Al

« mHASET| #4 : T =0f H|O| E(Francois Viete)2| £otZ 4

\/5.,/2+\/§.\/2+ 242
2

2_
T 2
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Ex : Taylor Series

o |_:_.||OIE.| :l.A

- 29| 9| sl MEt4=(analytic function)E E& 42| & Mo
o] 2olctO 2 LIEILH= diAl (OE_'PCG)I S XiMeh LHE )ck:l;l—ll:)

-a =M 1%5‘@ Mol o= ZARL AL

1
f(X)—z ) =f@+f (@& -a)+5f" @k -a) +5 f”’(a)(x—a)3

-a = O._| 75'—?— = Maclaurin series

. El22l 249 287

_EL':Ilol |:_|-A |. —| x|
_ME Lo AA BA A N
- B0 A X3 gt==(sin, cos, tan, exp, log, ...) |

> X8 oo H/W AM S 2 AMH 2 E7Hs = Z2AFCHEA
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Ex : Taylor Series

- H[& =+2[ 0]
-a |_X'|O'”A'|
f(n)( ) n 144 2 nr 3
f(x)—z (x = @) = (@) + (@)~ ) 4 5 (@)~ ) + 3" (@) (x — @)? +
n=0
-0fl] a = 02! %'—?— = 0 ZHOollM ALk

22 53
sinx =sin0 + xsin’ 0 + — T 31n”0+ T sin”’ 0 + --
X2 X3 4
sinx =0+ x - 1+§ O+§( 1)+Z 0+ -
x3  x° = (-
e x2n+1
R TIATI Z @n+ D"
B x?> x* x® xB B oo(—1)” - — 7 B x? x3
cosx=1-ortm—erta™ _Z)(zn)!x : Zn_ Ltxtortg
n= n=0
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Ex : Taylor Series

e ' >> sin(pi / 4)
% function ret = sint(x) lans = 0.70711
i % Calculate sine value using Taylor series expansion E§>> sint(pi / 4)
| 9= === === mm m i m e e e e e e ‘lans = 0.70711
; EE>> sin(pi)
i function ret = sint(x) ‘lans = 1.2246e-16
. ret = 0 1 >> sint(pi)
for n = 0:5 'lans = -0.00044516 |
ret = ret + (-1)~n / factorial(2*n + 1) * xA(2*n + 1); |
i end |
 end
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Ex : Taylor Series

E% —————————————————————————————————————————————————————————— ;E>> sin(pi)
{1 % function ret = sinto(x, order) Eéans = 1.2246e-16
E% Calculate sine value using Taylor series expansion 1 >> sinto(pi, 3)
{% x : angle [rad], order : order of series expansion lans = -0.075221 i
= = == == 1 >> sinto(pi) = sinto(pi,5)
| ' ians = -0.00044516 |
| function ret = sinto(x, order) EE>> sinto(pi, 7)
. [ if nargin < 2 | lans = -0.00000077279

| order = 5; i 1 >> sinto(pi, 10)

. end j lans = 0.000000000010348

ret =To; T IS

for n = @:order e
ret = ret + (-1)”n / factorial(2*n+1)*x"(2*n+1);

.......................................................................................................................................................
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Ex : Taylor Series

- H|ZE] g5 0[E¢tsin &

-
QISR WE/HAT Ha Y 4 UEE &

i % function ret = sintv(x, order)

t % Calculate sine value using Taylor series expansion
i % X can be either vector or matrix

i % x : angle [rad], order : order of series expansion

Efunction ret = sintv(x, order)
if nargin < 2
order = 5;

___________________________________________________________

. for n =075 P |
| ret = ret + (-1)"n / factorial(2*n + 1)*x{.” {(2*n + 1); |

end 77 |
' end

.......................................................................................................................................................
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Matlab Z2 122 : while

- B3 % ZUMo| gEsl: B0 BEEg e
end % Octave H4ﬂ7|01|*1._ endwhlleOI =02 AME|L}

.........................................................................................................................................................................................................

En = input('Enter number : ');

isum = @;

'] =1

i while(j <= n)

’ sum = sum + J;

| j=3+ 1;

iend :
fprlntf( Sum from 1 to %d is %d\n', n, sum); E o

Div. of Energy a e e o e e e 4




Matlab Z2 122 : while

« while & of|X|
-15E SO X ol (YHS) n7tX[ Q] g2 1ot= g4 AddTol()

E% function sum = AddTo(n)
t % Calculate sum of the numbers from 1 to n

Efunction AddTo(n)
’ sum = 0;
j=1;
while(j <= n)
sum = sum + Jj;
J=3+1;
end
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Matlab 222 : break, continue

e break &
-for E£= while22| gt

e continue &

-for E= while22| LIHX| BIEE35 Ao 1 LHE BIEE2S =Y

[
HO
o
O
U

for k = 1:n
I

— break N
B ,:

HEDS A i continue - N _ .
swongass | %.. 7 J ST USS| o nee SUTH 2D

% YOS, 0] k=30I A, k=49l AE|Z B2 23
. end )

% HHO=

..............................................................
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Matlab 222 : break, continue

« Break, continue £ 0| A|

for k = 1:6  >> breakl
if k == 4 k= 1
break; k= 2
end k=3
k >
end >
for‘k=15 """"""""""""""""" > >cont1nue1 """""""""""""""""""""" MatlabO|Al= LIEILEX| 82
. ifk==2|k==3 | k= 1
continue; | ‘warning: Matlab-style short-circuit..
end ;k = 4
k k= 5
end >

...............................................................................................................................................................
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Ex: Root-Finding

o o 0| 2 Ab7] : Bisection method
- f(x) = 00| £|= x (roots) &t7|, £7|2}: 20| Exlot= HY| AN
- 17HS HEY Lf HM AM[f(x) ~ 0]6t= HS HH=8t

= 00f
0| 25 F_ Fal f(ao)f(bo) <0
Z7hA7|BIN OIS b

+b
> FZ2EO| Z2HZL AL ¢f = “"C k F(ao)f(c) < 0, f(c)f(bg) < 0 ?
k

> flai)f (e f ) f (b2l F= Al o/

> fla)f(cr) = axsr = Ak, b1 = "

> ) f(br) = A4 = Cc» by = by

> Kt |ay — by| < e ECHAQOH FSHL 2 = ¢,
Ve XHR O] AxF SMXIE] = e = 107°

Div. of Energy and Electrical Engineering, Uiduk University m

fla)f(cy) <0,f(cy)f (b)) <0 ?




Ex: Root-Finding

« Bisection method example
-f(x) = x3 — 15x% 4+ 54x — 45, X7| 77+ [8,13]

% set initial interval [8, 13]
=8;
= 13;
eps = le-6; % epsilon
iter = 1; % iteration number

fprintf (' k a b f(c)\n");
fprintf('-----------"“"“"““m - \n");
while abs(a - b) > eps
= (a + b)) / 2;
if func(a) * func(c) < ©
b = c;
else
a = C;

500

400 [~

300 -

200 -

100 |-

X3-15x2454x-45
T T

end e :

fprintf('%5d %10.7f %11.7f %11.7f\n', iter, a, b, func(c));
iter = iter + 1;
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function y =
y = X."3 - 15 * x.”2 + 54 * x - 45;

end i end

func(x)



Ex: Root-Finding

« Bisection method example
- f(x) = x> — 15x% + 54x — 45, &£7| 712t : [8,13]

T x°-15x%454x-45
i% set initial interval [8, 13] i 500 | | | | | ' ]
a = 8; | /
E b = 13; i 400 - .
| f /
i eps = le-6; % epsilon E 200 - /
Eiter = 1; % iteration number i /
Efprintf(' k a b f(c)\n"); E //
B T \n'); - /
t while 1 E
L c=(a+b)/2; N —
i if func(a) * func(c) < © ! - T~ -
| b = s E 100 : ‘ ‘ T ‘ !
else § o 2 4 o 0 2 4
a = c; -
end

fprintf('%5d %10.7f %11.7f %11.7f\n', iter, a, b, func(c));
if abs(a - b) < eps
break
end
iter = iter + 1;

' on |
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Ex: Root-Finding

. 3t0| 2 A7| : Newton-Raphson method
- f(x) = 00] El= 2 2HOIM X713} x, &

~x = 0lM F(0)Q M8 AL ES g(0)2) S T80 xp 2 AT S b

A-I—
¢ —r%ﬂ

X (algorithm) ‘_
= 00l A A%} 7] off x, B v 4@)
kS S7tAZ|HM L2 S Hh=S
>x = x, Ol M M ZAL S g, () Al A
v gk (x) = flxp) + () (x — x)
> gr(x) = 00| == xA[ A
V Xpp1 = Xp — ]{,((ik)) )7t 2eg [ChA]
> Kb xp — xppq| < e BELPROHFLEE 2=, —
Ve XHH, o] 2F 5MXIE] = e = 107°
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Ex: Root-Finding

« Newton-Raphson method example
- f(x) = x3 — 15x2 + 54x — 45, X7 : f, = 12

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" X3-15x2454x-45
Ex_cur = 8; % initial root E 00 ‘ ‘ | | ‘ | 7
i eps = le-6; % epsilon ; /
i iter = 1; % iteration number E 400 /*
t max_iter = 30; % maximum iteration number | /
: : 300 - ,,/
E fprintf(' k X f(c)\n"); E /
L Fprintf (- \n'); 2 a0 /
t while 1 § /
{  x_next = x_cur - func(x_cur) / funcd(x_cur); | 100 | /
fprintf('%5d %11.7f %11.7f\n', iter, x_next, func(x_next)); |
if abs(x_next - x_cur) < eps | Lo .
break i . T~ s
end i - | | T |
X_cur = x_next; jrmTTTTmmmmTmmmmmmsmmmmnn oo e L 12 1
iter = iter + 1; i function y = func(x) !
if iter > max_iter Py = X3 - 15 % X."2 4+ 54 % x - 455
break { end
i end ;::IIi:::::::j:ZI::i:::::::i:::::::::::%
{ end i function y = funcd(x) '
L""""""""""""""""""""""""""""""""nnnnnnnnnnnnnnnnnnné y =3 * x.”2 - 30 * x + 54;

iend
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Root-Finding : Comparison

20
21
22
23

=
N

0903015
0903015
0903015
0903015
0903111
0903111
0903111
0903122
0903128

e g g o e e o o g o

.5000000
. 5000000
.5000000
.1875000
.1875000
.1093750
.1093750
.1093750
.0996094
.0947266
.0922852
.0910645
.0904541
.0904541
.0904541
.0903778
.0903397
.0903206
.0903206
.0903158
.0903134
.0903134
.0903134

OO0 OO

. 0000000
. 2500000
.8750000
.8750000
.0312500
.0312500
.0703125
.0898438
.0898438
.0898438
.0898438
.0898438
.0898438
.0901489
10.
10.
10.
10.
10.
10.
10.
10.
10.

. 8750000
.4843750
.5175781
.6589355
.2978210
.0870018
.1286197
.0266338
.5287250
.2506812
.1119326
.0426267
.0079907
.0093230
.0006665
.0036621
.0014978
.0004157
.0001254
.0001451
. 0000099
-0.
.0000240

0000578

g o e o

.1666667
.1972134
. 7920568
.5509747
.1384116
.0909240
.0903134
.0903133

1981.0879630

559.
145.
29

8391617
6982188

.4734893
.7642441
.0346554
.0000057
. 0000000



ol
=

AL
T

e inline() &<
-ol2] M4 B4 HEfO| 2XIUS WOl Ql2tol Ba R W

O

« Bisection method example

'a = input('Enter function of x : ', 's'); |
i func = inline(a);
ia = input('Enter first point of interval : ');
Eb = input('Enter second point of interval : ');
Eeps = le-6; % epsilon ' >> bisect2 |
Liter = 1; % iteration number EEnter‘ function of x : cos(x) + 2*¥sin(x) + x"2 |
§ i Enter first point of interval : -1 |
% LIHX|= =< EEnter‘ second point of interval : 1
Lo k a b f(c)
1 -1.0000000 0.0000000 1.0000000 E
2 -1.0000000 -0.5000000 0.1687315 E
3 -0.7500000 -0.5000000 -0.0690887 E
_ _ . _ . 21 -0.6592665 -0.6592655 -0.0000004 E
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E>> find(x > 6)
. ans =
| 7 8 9 10

§>> find(mod(nn, 2) == 0)
‘ans =
' 2 4 6 8 10

§>> find(mod(nn, 2))
. ans =
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Ex: 2= S16}7]

- 22(prime number) #5t7| Y102|E : Of|2tEAH|L|A 2| H|
-2~100A10[8| = A& 0t %4?
> B0} 2:100=[2, 3,4, 5, -, 1002 HE
>HIEC K2 R4 2= A0 5t HIE R4 S0|AM 22| Hi~E Z5F H|HTICY,
v [2,3,4,5 -,100]=[3,5,7,9,11,13,15,17,19, 21, 23, -+, 99], &2 : 2]
>HIE O M2 24 32 A0 25t HiE 24 S0{|AM 39| tfj+~Z 25 M| ST
v'[3,5,7,9,11,13,15,17,19, 21,23, ---,99] = [5,7,11,13,17, 19,23, -+, 97], 23 : [2, 3]
>HIEC M2 24 5& A0 25t HiE 24 S0{|AM 59| Hfj+~F 25 M7 ST
v'[5,7,11,13,17,19,23,---,971 = [7,11,13,17,19, 23, --- ,97], 2% :[2, 3, 5]
>HIE S| B2 471 8IS W7HX| Bt=goiC},
e
v [97]=1[],24:(2,3,5,7,11,13,17, 19,23, ---, 89, 97]
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Ex: 2= S16}7]

« 2(prime number) 75t7| ¥102|E : Of| 2t EAH|H| A2 *ﬂ

% function primes = getprimes(n)
% Get prime numbers between 1 to n

function primes = getprimes(n)

nos = 2:n; % MM ==X} B{E OH=7

primes = []; % AFXNZEE HfE

while length(nos) > ©
% A HiES| X2 R4AE A0 F7t
primes = [primes nos(1l)];
% =X HHESl MS QAE LIFOX|s ZE £ A
nos = nos(find(mod(nos, nos(1))));

end

 >> getprimes(10)

Eans = 2 3 5 7

§>> getprimes(50)

lans = 2 3 5 7 11 13 17 19 23 29 31 37 41 43 47
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