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Section 5.1
while EE
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o A (loops ) 2— & MATLAB Z2#8 - nsFHMEEHNIT—
EHEENESR -

o MEEARNEEZLES : while E ( while loops ) LIK
for i@ ( for loops )

o wile BE: REMERLEYE  BEEHTHENEXE
1 BFEERENCRER  FTHEKRAOE - MENTREND
3Flrt

o for ME: P—AEENRUEERN TR ECHNELESE -

o MEIEHEMEZREE ( vectorization ) Z I\/IATALB 55—
BERRNT - ARATUNREEZ for BE—XBITIEE
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BE Bl
while FIEfFIE SHIERIFES toe 5 - SEEFTHIOATEE - BRAERER
TR false B 1F

end

while expression

fR= IR

end
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while H0[EAYEE 5]

% AEHAIFTE 1+ 2+ 3+ 4+ 5 BRRA -
i=1; x = 0;

while i < 6
X =x + i
i=1i+1;

end

fprintf (' 1IEEE 1 ME 5 BBAMA % \n',x);

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 5, Computer Programming 6/56



whike FEHIRYRTE

x=0:
= 16 /1=
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while 30ERYEEH]
total = 0; num = 2;
while num <= 100

if isprime(num)

total = total + num;

end

num = num + 1;
end
fprintf ("1 3 100 ZENEHABNS %d \n',total);
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Bl 5.1: KT (1/5)

1. EEEE
o AIE—HERR VIR RFEE - RRABIVAEENSRIE
HYZF  WHEA-EREFSERBANGE
2. ERWMAMEL
o WA —HANEREHAEHNEE -
o Bl IHMABRKTION - REZFERAVBEE -
3. RETEEX
o EEEARE DM 3 BEZNLRAENIT
Q WEHAER
Q HEFIHRITEE

\/NZX — i;Xi)Q
NZX” -

N(N—1)
O BTN - EEERENE ?
L\
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Bl 5.1: KT (2/5)

4. [ EHEEE MATLAB EET
o EHHE (pseudocode):

1% n, sum_x & sum_x2 #E{ES 0 °
RAEAEMATENEEZNE—E x & -
while x >= 0
n < n+l;
SUM_X <— sum_Xx + X;
sum_x2 < sum_x2 + x_2;
RREAEMALENT—E x & -
end
STEERMIFIIH x_bar BREE s -
HEERNMOTIEOE - REERERE -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 5, Computer Programming 10/56



26l 5.1: AT 2T (3/5)

o MATLAB 2Xf%: (#8&% stats_1.m)

n=20; sum_x = 0; sum_x2 = O;
X input ('Enter first value: ');

while x >= 0

n=mn+1;

sum_x = sum_X + X;

sum_x2 = sum_x2 + x~2;

x = input('Enter next value: ');
end

x_bar = sum_x / n;

s = sqrt( (n*sum_x2-sum_x"2) / (nx(n-1));
fprintf('The mean of data is: %f \n',x_bar);
fprintf ('The standard deviation is: %f \n',s);
fprintf ('The number of data is: %f \n',n); Cﬁ%ﬁ
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26l 5.1: AT 2T (4/5)

5. AlEER

>> stats_1

Enter first value: 3

Enter next value: 4

Enter next value: 5

Enter next value: -1

The mean of data is: 4.000000

The standard deviation is: 1.000000
The number of data is: 3.000000

>> stats_1
Enter first value: -1
The mean of data is: NaN
The standard deviation is: NaNlN
: AR
The number of data is: 0.000000 i
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g/l 5.1: eI (5/5)
o IEHERY MATLAB 2 zUHE: (18245 stats_2.m)

n=0; sum_x = 0; sum_x2 = 0;
x = input('Enter first value: ');
while x >= 0

n=mn-+1;

sum_X = sum_X + X; sum_x2 = sum_x2 + X 2;
x = input('Enter next value: ');
end
if n <2
disp('At least 2 values must be entered!');
else

Xx_bar = sum_x / n;

s = sqrt( (n*sum_x2-sum_x"2) / (ax(n-1));

fprintf ('The mean of data is: %f \n',x_bar);

fprintf ('The standard deviation is: %f \n',s); N

fprintf ('The number of data is: %f \n',n);
end
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Section 5.2
for 3
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o for @[ ( for loops ) E—TEOJMTIEXEEFEREWE
.
o FEFUNTF :

£ 031 for WEFHL

HHEFRENDEENE— BFE - EEITIER

end

S ST RN E—BET  AEFUT LRSS

#itEie

end
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for MWEIRVEEH]
total = 0;
for num = 2:100 % num = 2,3,4,..,100
if isprime(num)
total = total + num;
end
end

fprintf('1 2 100 ZEMWBERAENS %d \n',total);
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AIEOETENBM (18]: vec_sum.m)

total = 0;

for num = [-5.6 -1 4 7.2] % num = -5.6 ,-1, 4, 7.2
total total + num;

end

fprintf (' METRAVABRS %f \n',total);

>> vec_sum

EIl=S %E’J,‘,ﬁm‘.—m 600000
>> sum([-5.6, -1, 4, 7.2])
ans =

4.6000
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LE S IE K MMES (#8/]: for_arr.m)

for 11 = [1 2;3 4] 9 % B ﬂ WISRAAEY 11
ii
end
>> for_arr
ii =
1
3
ii =
2
4
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a8 p- BRI (18] p_series.m)

p =2.7; data = [];
for k = 0:8

N = 107k;

n = 1:N;

S_.N = sum(1./(n."p));

data = [data;N S _NJ];
end
semilogx(data(:,1),data(:,2),'bo-"');
title('Partial sums of a p-series with p = 2.7');
xlabel('N');
ylabel('partial sum S_N');
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BRXIRTER (ELH)

o0

TEIE B z L M ERE - B p=27 M p=0.7:

Partial sums of a p-series with p=2.7 Partial sums of a p-series with p= 0.7
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fEFH for MEIMEZME (1/2)

1. EPiEEvRERAEE

o LA AL EAIZEHE - DUEINEN B OEL -
o TEAREE/(EIEMRE (Editor) - =A “~H MATLAB EER
— B NBEAHE — ZH Smart Indent” -

2. FEEEDEMNEXERETELTEEIEE
o AREEE2y T ENBEEREWENTEMNIERFER - MK
WEIEF O SENER - WE2EFEHDIIHEINERR -
for ii = 1:10
i = 5; % Error!

a(ii) = <calculation>

end (ﬁ%ﬁ
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fEF for MEIMEZME (2/2)

3. JA%ECE (preallocate) [E5IECEREZEE

o WMIRMEHEEERBNTZA - MBELEEMTENRAZE
B 2EEANTE MARELBERNBARE -
o ERARMIBMMTEBENRE - FlN0:
square = zeros(1,100);
for ii = 1:100
square(ii) = ii~2;
end

4. RMEREREF

o EREEEMNESRKRCEENERE  HHERAERE
(vectorization) ° MEE{ETLAKIEM I ZTZ MATLAB 12
TAYBATRLR -

o Lt for BEIMEHITILANFALEE(EIRZ:

ii = 1:100;
square = ii."2; Cﬁ%ﬁ
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MATLAB EhfE4m:E23

o T£ 6.5 RIARZALIE - IBNNENRE (Just-in-Time, JIT) HReESR
MITHE -

o ERTELXB L AISHRZE (compile) B - MIFEZZEH -

o TILIRF for BERHMITRE - LFulHEOSEBE—KR -

o ENREAR:ERATZIRGI - M HELREIEPIERN
MATLAB R AMABMESE -

o MEEEMANBBALLENRBRZFREAIR
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g1l 5.5: LEBIE A QEE(E
AL N AR AR TR B

1
]
)
|

O RELYWRIERES - FIF for MEFTE 1 £ 10000 FEE
ENREy

Q TH zeros R ETESLELE—EFES - BFIA for TBEET
5 1 £ 10000 BEEEWFS (ERMEIEIERESR)
O FHAME5TE 1 £ 10000 FEREEAFT -

£ 0.4.1 tic B3 toc 5=

”
B = s B4
tic tic STRTENETAFES © toc BI BT LLEHAFEETFNIT - ILRETET
ZrUFEGL TIETLET Y PTERATBRRA
toc
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MATLAB 2z0H5 (1/3)

% #E&: timings.m

% F—IER
maxcount = 1000;
tic;
for jj = 1l:maxcount
clear square
for ii = 1:10000
square(ii) = ii~2;
end
end
averagel = (toc)/maxcount;
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MATLAB 12085 (2/3)

% B _BRA
tic;
for jj = 1l:maxcount
clear square
square = zeros(1,10000);

for ii = 1:10000
square(ii) = ii"2;
end
end

average2 = (toc)/maxcount;
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MATLAB #2z(H5 (3/3)

% E=—BRA
tic;
for jj = 1l:maxcount
clear square
i = 1:10000;
square = ii.” 2;
end
average3 = (toc)/maxcount;

% BN =R AT EEE

fprintf('Loop / uninitialized array = %8.5f \n', averagel);
fprintf('Loop / initialized array / JIT = %8.5f \n’, average2);
fprintf('Vectorized = %8.5f \n’, average3);
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A0 L 45 (7?( s E)

>> timings

Loop / uninitialized array = 0.00261
Loop / initialized array / JIT = 0.00010
Vectorized = 0.00002

B HMERNESRES
o MEERAYSE: ASIS Nootebook (G501JW)
o MERIESS: Intel Core i7-4720HQ CPU@2.60GHz
2.59GHz
o FLIEASEI: 12 GB
o "EZ%: Windows 8.1
o BXBZARZAC: MATLAB R2015a
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5 break 2 continue EZ

(L for EEEA )
& B
EIE]iEE ERTHTEH break FTAES - FISRERREE - £ ETREEA
?*JT'LEE-:- B F—{EFT - 20F break F73LHIRFE R EETRIAED

break + Bl break $5i DS BB EEE -
FOMEES 2
end
EE L8020

()] ST HTE continue ?AfﬂHE’r flgEERTHEIEEE
Q Foiteg 2 - MEEEFEEE

continue
FORERE 2

end T?
for BB L0RGE [
L\
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5<% break WIEHI (18 : test_break.m)
for ii = 1:5

if ii == 3

break;

end

fprintf('ii = %d \n', ii);
end
disp(['End of loop!']l);

>> test__break

ii =1
ii =2
End of loop!
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8% continue MIEH| (1EHZ:

test_continue.

for ii = 1:5

if ii ==
continue;
end
fprintf('ii = %d \n', ii);
end
disp(['End of loop!'l);

>> test__continue

ii =1
ii =2
ii = 4
ii =5
End of loop!
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EAREE (1/2)

EAEREBMNESEIE
o MR—EEBANESI—IEERE - S EREE5EREE

(nested loops) °
o IR for BEIBENER - BMEZEABEUNEREEL -
o WIR break  continue IHLHEEAMEEALIR - RBIEL
EEHRAZEMNRAERE SR
° g%j ERVGE - BEAREBEHNESIRNEREBLE

o EEMRNREBEZA - FRLNERLBEAEBARMETH
BRIy fES -
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break MEMREBEZESHIES (FEH: nested_for.m)

for ii = 1:3

for jj = 1:3
if jj ==
break;
end

product = ii * jj;
fprintf('%d * %d = %d \n',ii,jj,product);
end % for jj
fprintf ('End of inner loop \n');
end % for ii
fprintf ('End of outer loop \n');

Chap. 5, Computer Programming
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AR (LA

>> nested_for

1x1=1
1 x2=2
End of inner loop
2 %x1=2
2 x2=4
End of inner loop
3 %x1=23
3 %2 =26

End of inner loop
End of outer loop
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Section 5.3
ZEgfES|EmEE(E

A%
Ya
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BEuEfES A4 1
o FR#EE(E true(l) BV false(0) FATZALAYPEDITE S B EE[E S
(logical array) °
o EIEEIOILIEWEERRVIES ( mask ) fE3 -
o EE[EIZ—RIAACEZEF LRI TR - MAEME
BWER - EENESZEREEENTRL - MAZEH
EHERARBKEZENITR L

o EE—EFFEREMIBABAY S RN TIES FENES -
HABERETANEEEN DS EE -

I]]]
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R P 5 Ry S

a=[123;456; 7889]; c=a;

>> a >>b=a>5 Y ZEEE
a = b =

1 2 3 0 0 O

4 5 6 0O 0 1

7 8 9 1 1 1
>> a(b) = sqrt(a(b)) >> c(~b) = c(~b)."2
a = c =

1.0000 2.0000 3.0000 1 4 9

4.0000 5.0000 2.4495 16 25 6

2.6458 2.8284 3.0000 7 8 9

A%
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{EFRIEES ELE SN if/else 2218 (1/2)

MATLAB HIFEIRIETNES
a=1[123;456; 78 9];
for ii = 1:size(a,1)
for jj = 1:size(a,2)
if a(ii,jj) > 5
a(ii,jj) = sqrt(a(ii,jj));

else
a(ii,jj) = a(ii,jj)~2;
end % if
end % jj
end % ii J
A%
YaW
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{EFBIEES ELE SN if/else 2218 (2/2)

BIEPE5 O] EEF MR D SZTRUL

a=1[123;456; 78 9];

b =a > 5;

a(b) = sqrt(a(b)); % HUKR 5 MITERFELR
a(~b) = a(~b).~2; % BUNRIER 5 WITRFTEFS

1.0000 4.0000 9.0000
16.0000 25.0000 2.4495
2.6458 2.8284 3.0000
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BIEMRESIEARERIES L

AAEARZEH (elementary row operation) BliZ&EE[ES (21
E[E5)) - REHEME

1 010
2 2 2 2
A_3333
4 4 4 4

il

MEE—1TITER ax1 = 2,a31 = 3,a1 = 4 TEVER

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 5, Computer Programming 40/56



MATLAB #2085 (1/2)

>A=[1010; 2222; 3333; 444 4];
>> jj = logical(A(1,:));

% IEETTERK A true(1) - BILERS false(0)
>> A(2,33) = (-2) * A(L,35) + A2,3))

A =
1 0 1 O
0 2 0 2
3 3 3 3
4 4 4 4
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MATLAB #2085 (2/2)

>> A(3,j3) = (-3) * A(1,33) + A(3,3j)

A =

1 0 1 0

0 2 0 2

0 3 0 3

4 4 4 4
>> A(4,j3) = (-4) = A(1,33) + A(4,33)
A =

1 0 1 O

0 2 0 2

0 3 0 3

Y
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Section 5.6
textread BRI
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& &

= 5

la,b,]1=textread('frame', ' format*)

{f jormet FTRSOVRTVLIEE fame 1BBME
£l o format SRANBIRT :

n - OJREVERS SR

%d - ENSTERNES

st - EHIRENEE

%5 - EROrEORRERANTES
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KT, textread RVIERREEHI (1/2)

>> type test_input.dat
James Jones 0+ 3.51 23 Yes
Sally Smith A+ 3.28 22 No

>> [first,last,blood,gpa,age,answer] = ...
textread('test_input.dat','%s %s %s %f %d %s');

>> whos
Name Size Bytes Class
age 2x1 16 double

answer 2x1 234 cell

blood 2x1 232 cell

first 2x1 244 cell

gpa 2x1 16 double

last 2x1 244 cell Q@@
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KT, textread RVIERREEHI (2/2)

>> clear all

% BT textread MFRFRBFELERMBMUAMKEE - AIU0:
>> [first,last,gpal = textread('test_input.dat',...
'hs hs T¥s KE Wkd Uks');

>> whos
Name Size Bytes Class

first 2x1 244 cell
gpa 2x1 16 double
last 2x1 244 cell
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MATLAB X iEINE R HNERMESR

A8 RERFAR

F17.1.1  IESER S AERIES
tEsEEl | 5 B EHRE B HE]
MAT | f@f5 Matlab T {EEAVEEIFTEENESR load() save()
csvV Comma-separated value » B 3E%IRREIEUSIEEE csvread() = csvwrite()
DLM | Delimited text » DUFESIAIRFTEIRRBIBIERESR | dread()  dimwrite()
TAB Tab-separated text - 3 Tab $2iREIIEEIES dimread() =~ dlmwrite()
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PUE R PR R B R E 2

o LUETMPRHMERER CSV(comma separated value) °
o AT\ csvread #2 csvwrite DJFZRTFEN CSV BIBEER] -

F17.1.3 FHHEEWRFEISIESE

= 8 5% B
m=csvread ('flename’]  BHILLZRADIGFIREVEIEE R - Ll double B AEFETS
FI$E8T m 42
csvwrite (filename’ ,m) | SSSIEERLL csv gUET ( BILUEEE BEUEN SRS )
BEEIIEE filename 13
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CSV 1EZXRRAI= A EFEEY

>> A = magic(3) %A B—E 3 x 3 EfiFME

A:
8 1 6
3 5 7
4 9 2
>> csvwrite('magic3.csv',A); % PLE g B A IREE
>> type magic3.csv
8,1,6
3,5,7
4,9,2
>> B = csvread('magic3.csv')
B=
8 1 6
7
3 5 7
4 9 2 =
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VUSRS 76 753 5% b B RO BUB IR 32

o AT dlmread £ dlmwrite OJFFEUAELUIETR D FRAVEIE
B e

o dim 2 delimiter BIMER - DIRFTHRZE -

£1714 REMSEITRIRENER

8 | % H
m=dlmread ('filename' ‘dim") | EBEILL dim BOIRGAHEIENESH - L double A5E
[REEIEE miE

dlmwrite {'filename®,m, "dim') | DL dim BARARREEEBER m
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DLM t&ZME AEEER

>> A = magic(3); %A =—1& 3 x 3 Efgr5ME
>> dlmwrite('magic3.dlm',A,'\t'); % PAZE B &SRR 5E
>> type magic3.dlm

8 1 6
3 5 7
4 9 2
>> B = dlmread('magic3.dlm','\t"')
B =
8 1 6
3 5 7
4 9 2
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R RN BA B S48

#1721 FEEERIMEN0RE]

B £ 5% BB

fid=fopeni 'filename", 'permission")

EEEENAS B flename HEERIBIEES
& permission BIEEOVFHIED, - IEOIEERE
5 - eoigtE) id 132

fclose (id) | RARAEZEZHRIES fd 00RE=E
* 17.2.2 EEFIUED
FHIET 1S =R B
BHLE BERIEZE LU FEEY - fERRRTED © WWAEZE DB IiE TR T
7 o WNRIBEATZTE - BIFFHSEE
ZEAER BEE=LIRB N - R EEEEEE - IEASHEE
=i« NRREEREE ' AREEaTEIINES
fInrigE2% BRI —BiE% - STHEER B IEE0IER - IRIEET
=& ,E\J%“ EETERIIESE
N = . A%
SEER A0 a+ O EEEEE  thOlfi BRI SE 2%
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BANEIN 715

#1723 1SR EETRE
% 8 | % B8
fprintf (fd, "str, e e,0)  KIETNEER s BTREAVEB TS - (KFSEE D o, e B
str 3B TR AMEEERBIEA Ad i9E=T - FTEIIH
I BEE RAS NS
sd ; B AEEE]
s BAFELE]

30 BASTT
25 1 BAFH
fscanf (id, "str') (RIS ER s BTSEHAVE IS - BEUEZHBNER fd 2
IEZ=IBRIERY
fscanf (fid, 'str' ,n) | —WEHIn EBER
fscanf (id,"str', (m,n]) | —REBH mxn BER  Wblm oo gUEIIQEETHIER

PO
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& p-REIE 2T (18/: test_pseries.m)

clc,clear all;

fid = fopen('results.txt','w');

fprintf (' N SN \n');
fprintf (fid," N S_.N \n");
p=2.7;
for k = 0:8

N = 107k;

n = 1:N;

SN = sum(1./(n."p));
fprintf('107%d %12.6f \n',k,S_N);
fprintf (fid,'107%d %12.6f \n',k,S_N);
end
fclose(fid);

S
5
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BEETELER (R LH)

>> test_ pseries

N
BRYSERELEEER N B2 p-REEHH Sy = Z S HUET &4
K2 BEFEERERTEEA ASCII 18 EEE’JY%E

ZEresults.txt®P °

>> type results.txt

N S_N
1070 1.000000
1071 1.263481
1072 1.274032
1073 1.274260
1074  1.274265
10°5  1.274265
1076  1.274265
10°7  1.274265 Si
10°8  1.274265
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Thank you for your attention!
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