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B L FAYERET (Top-Down Design)
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B L FAYERET (Top-Down Design)
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FE 5% (Pseudocode)
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FE 5% (Pseudocode)
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FE 5% (Pseudocode)

o LIRERBIUMMMMITERE -
o EHFES (WM MATLAB * C » FORTRAN) BIANHES S

o ERMNE—THRENESERNZEX - RECAENRE
AEBRRE -

e
>
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FE 5% (Pseudocode)

o LIRERBIUMMMMITERE -
o EHFES (WM MATLAB * C » FORTRAN) BIANHES S

o ERMNE—THRENESERNZEX - RECAENRE
AEBRRE -
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& - BE—/NREIS - BES—ITHRGREZR -

e
>

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 4, Computer Programming 7/48



FE 5% (Pseudocode)

o LIRERBIUMMMMITERE -
o EHFES (WM MATLAB * C » FORTRAN) BIANHES S

o ERMNE—THRENESERNZEX - RECAENRE
AEBRRE -

o THRBUE—MRNENES B 1THRER—ERENE
& - BE—/NREIS - BES—ITHRGREZR -

o Rt EECHERE?
QO FECAEMASR 7 BESARREEE -
Q FERFELA MATLAB B 251 - HEASECHRE -
QO ERWBABTtHEEM  MESHEN -
QO ERMBYRREEZAZIFEHHR
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ERSES (ERBREERBREERE)

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.

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 4, Computer Programming 10/48



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 A(N)(l : N,1: N) is upper triangular.

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

=511

]

[ gEREE ] [ char ] [ logical ] [ cell ] Istmcture] [ function handle ]

(-meE) [ wviza ] + Matlb BB eV E A BRI

[ B BEERER
int8, uint§
[ single | | int16, uint1

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

311 BREEHEEELR

p A By it | RAES 5/ aES
single | BIEE 4 3.4028 x10™ 1.1755x107®
double | {(Z}EE 8 1.7977 x10™* 2.2251%107%

>> 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 EEOI N ABET (signed ) EAHEIE (unsigned ) MITE:

5£3.1.2 nbit EEELE

SrlElE R it | ®E FRAE

int8 8-bit 22] 1| -128 127

uints 8-bit FEIEEEH 1 0 255

intl6 16-bit EEE] 2 | -32768 32767

uintlé  16-bit FEGEEIH] 20 65535

int32 32-bit B8] 4 | -2147483648 2147483647

unt32  32-bit FESEEEH] 4 0 4204967295

int64 64-bit EE] 8 | -9223372036854775808 | 9223372036854775807
uint64  64-bit FESEEH] 8 |0 18446744073709551615
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R E R AR RV EE B

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

12 255 0
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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.
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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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5 S BURR

Tﬂb’:‘

BT

o FILEMRIEIE (char) BURBBIES|IRIEER -
o B—EA=Zrolh 7 MENITTA (2 bytes) °
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5 S BURR

Tﬂb’:‘

FIT

o FILEMMEE (char) BLAMEIRIESISRIEHER -
B—E@=ih S RETTA (2 bytes) °

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

97 32 115 116 114 105 110 103
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5 S BURR

Tﬂ]ﬁ:‘

BT

o FILEMMEE (char) BLAMEIRIESISRIEHER -
B—E@=ih S RETTA (2 bytes) °

>> str
>> asc

'a string';
double(str)

asc =

97 32 115 116 114 105 110 103
>> char(asc)
ans =

a string
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BT

H

5 S BURR

‘III]

%‘*271:; FIEURE (char) Z2ABERYESSRIEHER -
—fE=7oih 7 MEITTA (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 =

ABCDEFGHIJKLMNOPQRSTUVWXYZ
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>I

R E R AR

‘III]

o MATLAB 1 1 {REZERBE (true) - UL 0 KREEAH
KA (false)

o EIEBERBBMERYS L —EMAITHA (1 byte) °
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>I

R E R AR

‘III]

o MATLAB 1 1 {REZERBE (true) - UL 0 KREEAH
KA (false)

o BEERIBNEEL 7 — BNt (1 byte) °
>> a = true

a =

1 9% A2EF 1 IE
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>I

R E R AR

‘III]

o MATLAB 1 1 {REZERBE (true) - UL 0 KREEAH
KA (false)

o EIEBERBBMERYS L —EMAITHA (1 byte) °

>> a = true

a=
1 % AZEF 1 B
>> b =0; c = logical(b) % &l b & double BRI
c =
0 % c HBEEEE - HAFEZMR (false)
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>I

R E R AR

‘m

o MATLAB 1 1 {REZERBE (true) - UL 0 KREEAH
KA (false)

o EIEBERBBMERYS L —EMAITHA (1 byte) °

>> a = true

a=
1 % AZEF 1 B
>> b =0; c = logical(b) % &l b & double BRI
c =
0 % c BEEEY  EAGEZME (fase)

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

ans =
1 1 0 1Y% FEETERS true  ETTEHR A false Ya
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58l {5

Hung-Yuan Fan (GE3tiR

N

\EE

o FE

o 2R :

+ (relational operators)

TR RIAE LB (logical ) & -
d] Op ag
e el
- FHL
e A
= ;rll\:
_ SR ER TS
) NI&
_ N ERY A
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=Bl

>> 2 > 4 >> 2 <=4
ans = ans =
0 1
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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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RS == &

o MBEBEMUHEES T (==) & :
o HHE : B trueE (1)~
o 1HE : B[E false 8 (0)-
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B == B ~= BT

° ﬁﬁ%ﬂﬁlx)\#ﬂ%ikh? (==) ES& .

o M : EM true B (1)-
o 1HE : &M false B (0)-

o MBS EE F (~=) EBEE :
o HE : B[O false 18 (0)-
o HE : B[O truefB (1)°
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BIR —— B ~— @ET

o MAELMSES Y (==) BE :

o % : &M true B (1)°
o 1HE : B[E false 8 (0)-

o MBS EE F (~=) EBEE :
o HE : B[O false 18 (0)-
o HE : B[O truefB (1)°

o BINFTEBIETELIBARE (roundoff errors) B2 148
L AEEREHAKR -

o EREREHLENFEHRE ZBEEEFHSE -
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SIRNESER

% &TE 0.01 00 10 RWER -

sum = O;
for ii = 1:10

sum = sum + 0.01;
end
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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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EEESTE L - e EF BB
>> a =0; b= sin(pi)
b =

1.2246e-16
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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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o FRE—IMERBEES THES ¥  WEL—[EREE -

o MHBRIE JBLEH EEF .
o AND (& £ &&)

OR (| # || )

JEHEAHEFF OR (xor )

—J0EEF  NOT (~)

o —MI: hoph

o —TTREEENN : oph
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T A RO and or xor not

]1 I, Lsl, lissl, L1L 1111 xor{d,.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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SZM MATLAB ZEIER T (1/2)

SBLERA T EEGRGEEES F— ARSI XK EEES
Azl -

[EEW [ETEH]

false {#H[a]—{& fase (0) {H

ischar (a) AR a B —(E ek - Bl{EE true - HHI{E#HE] false

isempty (a) AN a 2 —(EZ=EY] - Al{EE] true - GH{#HE] false

isinf (a) R a E-ZMEIR A (Inf) » BB true » 75 HI (& [1]
false

isnan (a) AR a PEE NaN ( 285 ) - Bl{#EE true - &HH
false

isnumeric(a) il - HI|{E[E] true - FHHIEHE] false

SR Z 0 - Hi
false ¢

logical

true
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(2/2

o &

ischar (a)
isemptyia)
isequalia,bd)

isfloat(a)

RTE—BTE
o BT H— BT

o B b B R FENENERT 9105
PERNED ( B EET

isinteger (a)

.ﬂﬂ] il

o
T E—{B n-bit EEI[ET
&

islogical (a) BEE—BEERTELIED
isnania) 25 B NaN { not a number ) gI[E7|
isnumericia) STEEE (ES o-bit FEE] - FEHEEE]
isprime (a) BETHSE
isreal (a) R2TAEEE (STEHEIE  BTES nbit 2]
isscalar (a) oy
issorted{a) Ey)

isspace(a)

T ose BEEL - TEQE o

isvector {(a)
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Lecture 4

4% (Branches)
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3% ( branches ) @—%& MATLAB E& R PEIES
FERTHEHEZNELR (block ) MBKBEMELDHIZET
W EETNATEEIERABIL -

S

o BEESEHFIDA if 2248 - switch 2248 - K try/catch 2248 -

b

i
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if B if-else #ZEIZE M RGM

=53 B!
1f AR EHEREAR tve - BIFTHOLERS
GBS
end
if AR THENFS tue - BIEVTIATEE |- SRIHTIOAEE 2
R EEE
elze
FOLEEE2
end
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if-else RAMLAYETE

I False
True
¥
i i
Statement 1, Statement 2,
i i
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if RUERAYEEH]

i = input(' FWA—EHF: ); % i WAFEHRNE
if i > 0 % FUERE
x = 10; % RULERS
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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
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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

F9.2.2  if-elseif-else 51

s =

G

if FIERIRE L
F T L
elseif ¥IENIFEME2
e B
elself ¥IETIFE3
M TRE 3

else
L TRE R

end

SHEIRE LRI - ST ERS | DEIEE T AR
{4 2 o BHIERIRME 2 BT - BIRTAT T RS 2 - SEIBEDTH
BRI 3 LUHEBHE - SRTEEVHIBNET B EIIL - BIETH
MEEEn
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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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#6l: —T_R5E (1/6)

1. EEFRELRERE
25 MATLAB 2B - SKEE—TT _RABRENHZR (zeros or
roots) * BIZMHEMNEEIR - ER - DIKEER -
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#6l: —T_R5E (1/6)

1. EERULERE
25 MATLAB 2B - SKEE—TT _RABRENHZR (zeros or
roots) + BIZMHEMNEER - ETE’ MR EHIR -
2. ERWALLHL
o BARRMKE a,b,c -
o FERTRM x,, — —RE VD2 —dac,

2a
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#6l: —T_R5E (1/6)

1. EEWRGLRERE
25 MATLAB 2B - SKEE—TT _RABRENHZR (zeros or
roots) - BIZHEMNEER - ER - LREER -
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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6. —T_RAER (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: ');
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6. —T_RAER (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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@6l —T K5 (3/6)

if discriminant > 0 % 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);
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@6l —T K5 (3/6)

if discriminant > 0 % 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
x1l = (-b) / (2xa);
disp('This equation has one repeated root:');
fprintf('xl = x2 = %f \n', x1);
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@6l —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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gHl: —T_RFE (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: 5

Enter the coefficient C: 6
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gHl: —T_RFE (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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#hl: —T_XHE (5/6)

>> 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: 4

Enter the coefficient C: 4
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#hl: —T_XHE (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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gHl: —T—RFSEX (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
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gHl: —T—RFSEX (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

£0.23 switch-case-otherwise $73i

ta = e
switch EET FERTHESRERD L BBUITILER 1 S ERTAE
case BIEEL SHREEL SFTHLER 2 LI EE - R ERTAIE

LTIl ETSRAIIREE - QIR .
case EEE2 BT case (LEATRIEET D — @1 - SR AERSTRIER
FLEEL | g, g

R (BBEL BEGL .. EEER

FLEEE

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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