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B L FAYERET (Top-Down Design)
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E#E5S (Pseudocode)
o DURERUHMMAMATHIERIE -
o GBS (W MATLAB ~ C » FORTRAN) BN ES S
o ERENE—THEENSSERARN - RIYMENRE
ANEREE -
o THRBUE—MWEINRES  B—1TREZ—ARKENE
& BR—/NRIEIE - BEES TR E R R -
o MITEZE LM EHG?
o FECREMASR T HEEEMNRETEE -
o IFERTBEIAN MATLAB B ZAT - HBABBCSHRE -
o ERBARTHAEN MEBSBH -
o ERMH R EELZIFEFRN
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ERHSAVEES (FFREEAI 2.3, Sec. 2.12)

INPUT temperature in degrees Fahrenheit. (Z£0RE)
OUTPUT temperature in kelvins. (B¥IREHNEEREE)

Step 1 Prompt user to enter temperature in degrees Fahrenheit.

Step 2 Read temperature in degrees Fahrenheit (temp_f).

Step 3 Compute
temp_k < (56/9) * (temp_f - 32) + 273.15.

Step 4 Write temperature in kelvins.
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MATLAB 258 (7&_Lfl)

% REGEREWAEZERRE

temp_f = input('Enter the temperature (F): ');

% RERREERSBEIRE ( kelvin)

temp_k = (5/9)*(temp_f - 32) + 273.15;

% BHETEAER

fprintf ('%6.2f (F) = %6.2f (K). \n',temp_f, temp_k);
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EHRBES (—T—RABEXNERERE)

To solve the root-finding problem

fix)=ax’ +bx+c=0 with  a# 0.

INPUT coefficients a, b, c.
OUTPUT approximate root x.
Step 1 Compute the discriminant D = b?> — 4ac.

Step 2 Compute approximate root x to f(x) = 0 using D.
Step 3 OUTPUT(x); STOP.
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ERBNEL (SHHEEZX)

Apply the Gaussian Elimination (GE) to solve a linear system
Mx = b,

where M € RN*N s invertible and b € RN¥1.
INPUT coefficient matrix M and the N-vector b.
OUTPUT approximate solution x € RVx1,
Step 1 Set A) = [M, b] € RN*(N+1),

Step 2 Use elementary row operations to compute
A= A(l) N A(2) 8 coo0 =3 A(Nfl) N A(N)7

where AN is upper triangular.

Step 3 Use the backward substitution to compute x.
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MATLAB FUE BRI B BE

e 311
’ Matlab JE{£AE K| 88
I

[ £)gRRE ] [ char ] [ logical ] [ cell ] Ismlctnre] [ function handle ]

0TS - Matl BB R
| [ W BT

int8, vint§

int16, uintlé

int32, uint32
int64, uint64
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—RREUE (BUFFE) BERIERE

#311 BREEHEREELRE

SfiEE | i B T | RAREES &/ 'BUIEE!
single | BEE 4 3.4028 x10% 11755x107%
double | ZREE 8 1.7977 x10™ 22251x107

>> a = 3.2; b = single(3.2);

>> whos a b

Name Size Bytes Class

a 1x1 8 double

b 1x1 4 single
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B R BIEE

n-bit EE O] N ABET (signed ) EAMIE (unsigned ) MITE:

#3.1.2 nbit BIg[RIAE

R R il | BVE BAE

int8 8-bit 22 1 -128 127

uint8 8-bit FEYEREE] 1 0 255

intl6 16-bit FEE] 2| -32768 32767

uintlé  16-bit FESEELE] 2 0 65535

int32 32-bit B8] 4 | -2147483648 2147483647

uint32  32-bit FESEEIE] 4 0 4204967205

int64 64-bit %] 8 | -0223372036854775808 | 0223372036854775807
uints4  64-bit FESERIE] 8 |0 18446744073709551615
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R E R AR RV EE B

>> uint8([12 300 -250])
ans =
12 255 0

>> int8(120) + int16(250)

Error using +

Integers can only be combined with integers of the
same class, or scalar doubles.

>> uint8(12) + uint8(64) >> uint8(12)°3
ans = ans =

76 255
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T EREEE

il

o PITERAILE (char) SLIREAYESISRITRMR -
o B—EZITIE T TEMITA (2 bytes) -

>> str = 'a string';
>> asc = double(str)
asc =

97 32 115 116 114 105 110 103

>> char (asc)

ans =

a string

>> char(65:90)

ans = ﬁ){g\a
ABCDEFGHIJKLMNOPQRSTUVWXYZ
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R E R AR

‘III]

o MATLAB Il 1 KFREZEERSE (true) - Ll 0 KFREELH
RBR (false)

o IRERBIREIBEE T —BAITTA (1 byte) -

>> a = true

a =
1 % AREZF 1 B!

>> b =0; c = logical(b) % & b & double ERIELE

c =
0 % c REE\EE - HAFEZMR (false)

>> logical([5 1 0 -2.4])

ans = Q\a

1 10 1% EETERES true  EBTLEHR A false
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Hung-Yuan Fan (GE#%iF),
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SR TTEINBEGRELZELE ( logical ) 18 -
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>> 2 > 4 >> 2 <=4
ans = ans =
0 1
> a = [10;-2 1]; > a = [10;-2 1];
>> b = 0; > b = [0 2;-2 -1];
> a >b >> a >= b
ans = ans =
1 0 1 0
0 1 1 1
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o MBBMUESESE Y (== ) E& :
o % : &L true B (1)-
o 1HE : B false B (0)-
o MBBEMUAEEERT (~=) BT :
o A% : B[E false H (0 )
o HE : B trueE (1)~

o BRFIBEBIEEELIZEARE (roundoff errors) B2 748
ZRAEFRERIRRL -
o ERERELEANHIEME 2EEELFHS -
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%FE’J‘H:‘:II‘E
% =tE 0.01 00 10 IWER

sum = O;
for ii = 1:10
sum = sum + 0.01;
end
>> sum == 0.1
ans =

0 Y% BHRZEEH (false)!!
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HERERE L - WEHETmENF R EES?

>> a =0; b= sin(pi)

b =
1.2246e-16
>> g == >> abs(a-b) < 1.0e-14
ans = ans =

0 (false) 1 (true)
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FRE—mEZEEES THNES - TEL—(EEEE -
MHEARRE _JTEEESF
o AND (& 1 &&)
ooﬂlﬂm
o SFMEB AT OR (xor)
° —;DE:%:¥ :NOT ( N)
o —fMEEIL: hophk
o —JLEBEESTI op

BIEES T
f
4
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i AR and or xor not

I L |heh el LIE LIL zerdi b)) L
false false| false false false false false true
false true | false false true true true true
true false| false false true true true false
true true | true true true true false false
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BEEH) MATLAB #B51X

(1/2)

SBLERA T EEGRGEEES F— ARSI XA EEES
A -

PRI Fry

false {5 —({[& fase (0) {H -

ischar (a) AR a E—(E 77y - Bl{EE true » HHI{HE] false

isempty (a) N5 a Z—@EZzefEs] - Al{EE] true - HH{EE] false

isinf (a) MR afyEEME A (Inf) - A{#HE true - 2 I &[5
false

isnan (a) N5 a FI{H Z NaN ( 2§ » H{E[E] true » & H
false

isnumeric(a) R a AYEREFREY] - AlEE true » GHIEHE] false

(28 8 BUE A2 0 - HId Ak
ISREEE 0 - AL false -

true {5 —{[& true(l) {&

logical
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(2/2

ischar (a)
isempty(a)
isequal(a,d)

isfloat(a)

S8l a BESE— B @D

RIE 28T 0 RS H—1B=E

AIET SR a B b 1207 T FHBETRBERTIIESH
75|12 a SR520MET) (RS EE

BTSAE—@

isinteger (a)

BIEE 2 |18] a 2T A2 —(B n-bit ELEI[ED|

islogicallie) | JBIEKS|®]a RS 5 —B:E4EIRE0IET)
isnan{a) HIES|E a8 i@ NaN { not a number ) gI[&751]
isnumerica) HIE 2 8T a B3 TE (BES n-bit I2E]  SEEEET
isprime (a) e BLEEE

isreal (a)
isscalar (a)

issorteda)

z#1a
e YT

¥ (STEIFEEE  BTES n-bit E]

hlll]

£ (scalars

isspace(a)

isvector {a)
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Section 4.4
72 (Branches)
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3% ( branches ) @—1& MATLAB B - nFFHMEEE
ZHTHREZERNESR (block )- ﬁ'ﬁﬂ)ELET’mﬁB THIER

o BELEEEHTNH if 2248 - switch 2248 + K try/catch 2248 -
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if B if-else #ZEIZE M RGM

#9211 ifiif-else S

fes i H#
if AR SHEEAR tue - BIENTHILEES
FEL RS
end
LE HHRI SHERFAS e BNVTIHETH L SHNTIAEE
FLEREL
elge
TR
end
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if-else A RTZE]

,‘Mﬁi‘: False
True

b J

i i

Statement 1, Statement 2,

i i

M |
k.
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if R AYEE Bl
i = input(' FHA—EEF:
if i > 0 % FUERIRG

x = 10; % faEie

end

") % i AR EHRE

| \

if-else FUtAYEE {5
i = input(' FWA—EHZF:
if i > 0 % FERRM

x = 10; % MuEis
else

y = 5; % RUiEmE 2
end

;% i WAREHRNE

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan

Chap. 4, Computer Programming 33/48




L EE B RAZ B

@ (b)
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if-else Rt AYEE 51
num = input(' FBEMIA—ELEREE: ");
if mod(num,2) ==

fprintf ('%g ESBE \n',num);
else

fprintf('%g EFE \n',num);

end
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if-elseif-else #EE1E MR

B < B
1f IR L SAIERFCE 1 AL BIFTHGEERS 1 SEEEFT AlEhF
FLLERE 1 14 2 o FHIERIFE 2 FLIL - BIFUTAIL L85 2 - TEEEITHI
elseif HENIFHE 2 BRI 30 LUMLEBNE - ERTEOTHENFEETRI  BISVTH
FIM ERE 2 MEFER
elself FIERIFE 3
FOLERS 3
elze
FLLERE 1
end
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if-elseif-else Rt AY &G {51

num = input(' BEWAZHAST: ');
if isinteger (num)
disp(' WEEZ n-bit BHEERAE);
elseif islogical (num)
disp(' UILEHZEEERIRE);
elseif isfloat (num)
disp(' UILEEHZFRBERIRE ) ;
else
disp(' UILEHZEMERIRE);

end
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) 4.2: —T_R5E (1/6)

1. EEWRGLRERE
25 MATLAB 2B - SKEE—TT _RABRENHZR (zeros or
rots) - BIZEEMNEER - ER - LUREER -
2. ERWMAERTH
o BARRMKE a,b,c -
o BETRERM x, , = —2E VD —dac.

2a
3. BEHEEZE
o HEEAREH -

o :TEHIAIT discriminant = b2 — 4ac °

o MBHBIAZEEART - SRTI/NKT - TEELER -
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6l 4.2: —T_ WA (2/6)

4. LEFZEBH MATLAB EE I (18: calc_roots.m)

% Prompt the user for the coefficients
disp('This program solves for the roots of ');
disp('the equation A*X"2 + B*¥X + C = 0. ');

a = input('Enter the coefficient A: ');
b = input('Enter the coefficient B: ');
¢ = input('Enter the coefficient C: ');

% Calculate discriminant
discriminant = b~2 - 4*a*c;
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) 4.2: —T K5 (3/6)

if discriminant > O % two real roots
x1 = (-b + sqrt(discriminant)) / (2%*a);
x2 = (-b - sqrt(discriminant)) / (2xa);
disp('This equation has two real roots:');
fprintf('xl = %f \n', x1);
fprintf('x2 = %f \n', x2);
elseif discriminant == 0 % one repeated root
x1 = (-b) / (2%a);
disp('This equation has one repeated root:');
fprintf('xl = x2 = %f \n', x1);
else % omplex roots
re_part = (-b) / (2%a);
im_part = sqrt(abs(discriminant)) / (2*a);
disp('This equation has complex roots:');
fprintf('x1 = %f +i %f \n',re_part,im_part);
fprintf('x2 = %f -i %f \n',re_part,im_part);
end
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gl 4.2: —JTTZRHET (4/6)

5. AlEERN

>> calc_roots

This program solves for the roots of
the equation A*X"2 + BxX + C = O.
Enter the coefficient A: 1

Enter the coefficient B: b

Enter the coefficient C: 6

This equation has two real roots:

xl = -2.000000

x2 = -3.000000
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%6 4.2: —t_R5E (5/6)

>> calc_roots

This program solves for the roots of
the equation A*X"2 + BxX + C = 0.
Enter the coefficient A: 1

Enter the coefficient B: 4

Enter the coefficient C: 4

This equation has one repeated root:
xl = x2 = -2.000000
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&6l 4.2: —T W52 (6/6)

>> calc_roots

This program solves for the roots of
the equation A*X"2 + B*X + C = O.
Enter the coefficient A: 1

Enter the coefficient B: 2

Enter the coefficient C: 5

This equation has complex roots:

x1 = -1.000000 +i 2.000000

x2 = -1.000000 -i 2.000000
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switch-case-otherwise Fiit

£023 switch-case-otherwise 75k
B S Brlec!
suitcn EET EEETOESOREE L BITINEE L SEET0E
case E2EE1 ERBEE L BT L DR - 0REETHE

LTl ERERATINRIEE - ARVT AL
case ER(E2 T case LEOTREET O — B8 SIAXERITTRAIER
HMLEE2 | 5o

SN CEEEL BEEL .. EEEn)
FLERE R

end
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(Remarks . |
o switch 2B 2R — BB -

o switch ZRIBPRIES NN EZFE R IKIE

O E¥E
Q FFE
Q ZEEEAUM

EEATREREENELR -
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switch-case-otherwise Filtf9EE {5l
] ) ;

value = input(' FWANTRK 1 3 10 ZERIIEEE:

switch value
case {1,3,5,7,9}
disp(' LHFE—EZHIE - ');
case {2,4,6,8,10%}
disp(' EHFE—EBE - ');

otherwise

disp(' UIEHFAERRBENRNNRE! ) ;

end
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switch-case-otherwise #if4%E {5l

method = input('Enter the name of method: ','s');
switch method
case {'linear','bilinear'}
disp('Linear/Bilinear method.');
case 'cubic'
disp('Cubic method.');
otherwise
disp('Unknown method!"');

end
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Thank you for your attention!
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