Chuong 4. CAC LENH PIEU KHIEN TRONG MATLAB

4.1. Cac Iénh ré nhanh: if... end, switch ... end
4.1.1. Lénhif ... end

Nhiéu khi chiing ta can nhitng cau 1énh duoc thuc hién theo mot diéu kién nao do.
Trong ngdn ngit lap trinh, logic nay dwoc cung cap béi ciu tric if ... end. Ca phéap cia
c4u triic nay nhu sau:

If < biéu thuc diéu ki¢n>
khdi céc 1énh...
end
Khdi cac 1énh gitra hai trang thai if va end dugc thyc hién khi tat biéu thic diéu kién

la dung. Trong truong hop diéu kién bao gom céac diéu kién con, thi tat ca cac diéu kién
con duoc tinh va tra vé mot trang thai logic cua diéu kien.

Vi du:
apple = input('nhap vao so tao:")
cost = apple*25;
if apple>5
cost = (1-20/100)*cost;
end

Trong truong hop co6 hai diéu kién thay doi, cu tric if-else-end 1a:
if Biéu thtrc diéu kién
Khéi cac 1énh dugc thuc hién néu diéu kién 1a dung
else
Khéi cac 1énh dugc thuc hién néu diéu Kién 1a sai
end
Khi ¢6 ba hodc nhiéu diéu Kién thay doi, cau tric ciia no s& 1a:
if  Biéu thuc diéu kién 1
Khéi cac 1énh dugc thyc hién néu diéu kién 1 1a dung
elseif Biéu thire diéu kién 2
Khéi cac 1énh dugc thyc hién néu diéu Kién 2 1a dung
elseif Biéu thic diéu kién 3
Khéi cac 1énh dugc thuc hién néu diéu kién 3 1a dung
elseif Biéu thic diéu kién 4

31



else
Khéi cac 1énh dugc thyc hién néu khong ¢ diéu kién nao ding.
End
Trong mau dang nay thi khi biéu thirc diéu kién dau tién ding thi cac cdu 1énh sau
khong dugc kiém tra nita, cac cdu tric if-else-end con lai duoc bé qua. Hon nita cau 1énh
else & cudi co thé khong can cho vao.
Vi du 1: Giai phuong trinh bac nhit dang tong quat sau: ax + b= 0
Nhan xét:
Khi a # 0 thi phuong trinh c6 nghi¢m x = -b/a
Khi a =0 thi xéthé s6 b
Néu b # 0: phuong trinh vo nghiém
b = 0: phuong trinh ¢6 v6 s6 nghiém

Tu do6 ta xay dung chuong trinh matlab nhu sau:
a=input('nhap a=";
b=input('nhap b=");

if a~=0
x=-bla;
fprintf('nghiem so x=%9.5¢g\n’,x);
else
if b~=0
disp(‘ptvn’)
else
disp(‘ptvsn’)
end
end

Twong tuw ta xét vi du 2: Giai phuong trinh bac 2 c6 dang tong quat sau:
ax?+bx+c=0(a#0).

Lap luan va dua toi chuong trinh sau:
disp(‘giai phuong trinh bac hai’)
a=input('nhap a=");
b=input(‘'nhap b=";
c=input('nhap c=";
delta=b"2-4*a*c;
d=delta;
if d<0
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disp(‘phuong trinh co hai nghiem phuc")
x1=(-b-j*sqrt(d))/(2*a);
x2=(-b+j*sqrt(d))/(2*a);
fprintf('nghiem so x1=%9.5¢\n",x1);
fprintf('nghiem so x2=%9.5¢\n",x2);

else
if d==0
disp('phuong trinh co hai kep")
x1=-b/(2*a);
x2=x1,;
fprintf('nghiem kep x1=x2=%29.5g\n’,x1);
else
x1=(-b-sqrt(d))/(2*a);
x2=(-b+sqrt(d))/(2*a);
fprintf('nghiem so x1=%9.5g\n",x1);
fprintf('nghiem so x2=%9.5g\n’,x2);
end
end

4.1.2. Lénh switch ... end

Khi mot chudi cac 1énh danh gia dua trén mot biéu thuc thir hodc biéu thic diéu
kién véi nhiéu gia tri thar khac nhau, ngudi ta thudng ding ciu trac switch-end. Céu trac
switch-end c6 dang nhu sau:

switch biéu thtc diéu kién
case gia trithu 1l
khdi lénh 1
case { gia tri thtr 2, gia tri thir 3, gia tri thir 4}
khoi lenh 2
otherwise
khoi leénh 3
end

O day biéu thirc diéu kién phai 1a dang sé hoac dang chudi, néu biéu thire diéu kién
1a dang sé thi 1énh case s& thir xem gia tri cia biéu thirc d6 c¢6 bang gia tri thir i hay khong.
Néu biéu thuc diéu kién 1a mot chudi thi 1énh case s& so sanh chudi d6 voi gia tri thir i.
Trong vi du trudc, bicu thic diéu kién duoc dem so sanh véi gia tri thtr 1, néu chung béng
nhau thi khdi 1énh dau tién dugc thuc hién, ma cac khdi lénh tiép theo cho dén truéc trang
thai end duoc bo qua, néu ching khong bang nhau thi diéu kién tiép tuc duoc dem so sanh
Vvéi gia tri thir 2, gia tri thir 3, gia trj thir 4, néu mot trong cac gia tri nay bang biéu thic
diéu kién thi khoi 1énh 2 duoc thyc hién. Néu tat ca cac 1énh so sanh cuia case déu khong
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dung thi khdi lénh 3 dugc thyc hién. Cha ¥ rang trong cau tric switch-end c6 it nhat mot
nhom 1énh phai dwgc thuc hién. Sau day 1a mét vi du vé cu tric switch-end.

Vi dy: Bai toan phan loai hoc sinh: diém 9-10 xép loai gioi, diém 7-8 xép loai kha,
diém 5-6 xép loai trung binh; diém 1,2,3,4 xép loai yéu; néu diém vao khéng phai sb
nguyén nam gitra 1 va 10 thi thong bao diém khong hep 18.

n = input ('nhap diem: ");

disp('phan loai:");

switch n

case {0,1,2,3,4}
disp('loai yeu");
case {5,6}
disp('loai trung binh');
case {7,8}
disp('loai kha');
case {9,10}
disp(‘loai gioi');
otherwise
disp(‘diem khong hop le’);
end
Nhan xét: Cau trac IF...END chi hitu ich trong trudng hop chi c6 mét vai lua chon.
Con khi c6 mot sé lwong 16n cac lya chon kha di, thong thuong ta st dung ciu tric
SWITCH ...END dé thay thé.

4.2. Cac Iénh lap: for ... end, while ... end
4.2.1. Lénh lap for ... end

MATLAB c6 phién ban riéng ctia nd vé vong lap "FOR" tim thy trong cic ngdn
ngir may tinh. N6 cho phép mot cau 1énh, mot nhoém 1énh, duoc lap lai mot s6 1an ¢é dinh
xac dinh truoc.

Cu phap:

for chisé = biéu thirc

nhom 1énh A;

end
Dién dat : Néu thoa diéu kién thi s& thuc hién 1énh cta vong lip. Pén khi khong thoa diéu
Kién thi s€ thoat ra khoi vong 1ap.
Qui tac thyc hién:

- Chi s6 cua vong lap phai 1a bién.

- Néu ma tran biéu thirc 1a rong thi khong thuc hién vong l1ap.
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- Néu biéu thirc 13 mot dai luong vo huéng vong 1ap thuc hién 1 1an va chi sé nhan
gia tri cua dai lugng vo huong.

- Néu biéu thirc 1a mot vector hang, sé 1an 1ap bang sé phan tir trong vector. Sau mdi
lan 13p chi s6 nhan gia tri tiép theo cua vector.

- Néu biéu thirc 1a mot ma tran thi s6 vong 1ap bang sé cot caa ma tran, sau mdi vong
lap thi chi s6 s& nhan gia tri cot tiép theo cua ma tran.

- Khi két thuc vong 1ap chi s6 nhan gié tri cudi cung.

- C6 thé dung toan tir: Trong vong 1ap for i = chi s6 dau : gia sb : chi s cubi. Va sb
vong lap duoc tinh = (chi sé cudi — chi sé dau)/ sé gia + 1.

Vi du xét chuong trinh sau:
n=input('nhap vao n=")
for k=n
s=1;
s=s+k
end

Chay chwong trinh:

nhap vao n=2
n=
2
S=
3
nhap vao n=[3 4 5]
n —

nhap vao n=[12 3,45 6]
n=
1 2 3 4 5 6
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Mot diém quan trong 1a: mdi vong 1ap for phai gan véi tir khoa end. Néu don gian
vao 1énh
fori=1:n,x(i)=0
thi hé thdng sé& kién nhan chd nhap cac 1énh con lai trong than vong lip. Khong cé gi xay
ra danh vao end.
Vi du :Thuc hién ham .m file tinh tong

S=1+2+3+...+n

disp('tinh tong");
n=input('nhap so hang can tinh tong n=";
s=0;
for i=1:n

S=S+i;
end
fprintf(‘tong so s=%2.5g\n",s);

4.2.2. Lénh lap while ... end

MATLAB ciing c¢6 phién ban vé vong lap "WHILE", cho phép mét Iénh hoic
nhom 1énh 1ap lai véi so6 lan khong xac dinh, dudi dieu khién cua mot dieu kién logic.

Puoc st dung khi s6 1an lap khong duoc biét trude. Qua trinh 13p s& cham dut khi
mot diéu kién xac dinh nao d6 dugc théa. Cau tric cua vong lip while nhu sau:

while expression

statements

end
Trong do:

expression : Piéu kién cua vong 1ap

statements : Lénh hodac nhom 1énh thuc thi ctia vong 1ap.
Dién dat: Néu thoa diéu kién thi s& thuc hién Iénh cua vong lap. Ham while dugc st dung
khi chwa biét 6 1an 13p, trong khi ham for duoc sir dung khi da biét rd s lan lap.
Vi du: tinh n!

n!=12345......n

Chuong trinh:
disp('tinh giai thua’);
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n=input('nhap so hang can tinh giai thua n=");
GT=1,;
i=1;
while i<=n
GT=GT=i;
i=i+1;
end
fprintf(‘tong so s=%2.5g\n",GT);
4.3. Cac Iénh chuyén trong vong lap

Hai Iénh hitu ich rat hay dwoc sir dung dé diéu khién chu trinh tinh toan la continue
va break. Trong vong lap for hay while, khi goi continue ngay lap tic chu trinh tinh
chuyén sang budc l1ap ké tiép, moi lénh chua thuc hién cua vong 1ap (thudc vé budc lap
hién tai) s€ bi bo qua.

Lénh break con manh hon: Ngung vong lap dang tinh. Lénh break cé tac dung
trong ca cac cau tric ré nhanh dung if, switch.

Vi du sau s& minh hoa cac noi dung vira dé cap dén trong muc nay véi ndi dung:
Can Kiém tra xem trong cic so nguyén thudc khoang 3-7, s6 nao 13 sé nguyén t6. Viéc
Kiém tra ndy duogc thuc hién & mach vong bén ngoai.
form=3:1:7,
forn=2:1:m-1,
if mod(m,n)~= 0, continue, end
fprintf('  %2d khong phai la so nguyen to\n', m)
break
end
if n==m-1,
fprintf('!! %2d la so nguyen to'\n', m)
end
end

Mach vong c6 nhiém vu: Lan luot chia s6 can kiém tra m cho tat ca cac sé trong
khoang tir 2 dén (m-1), sau d6 kiém tra xem s6 du mod(m,n) ciia phép chia c6 khac 0 hay
khong. Néu sé du bing 0, khi 4y m chia hét cho n va 1énh continue khéng dugc goi, 1énh
fprintf xuat thong bao 1én man hinh. Néu sb du khac 0, khi 4y m khong chia hét cho n va
lénh continue co hiéu lyc, 1énh fprintf va break bi bo qua dé chuyén sang kiém tra vong
lip méi véi n 16n hon. Néu m khong chia hét cho céc sé trong khoang tir 2 dén (m-1), ma
chi chia hét cho 1 va ban than m, khi dy m 1a s nguyén t, va vi vy vong lap phia trong
da duoc roi bo boi lénh break dé tiép tuc cac 1énh thudc vong lap phia ngoai. Matlab dua
ra két qua ngoai man hinh nhu sau:

Il 3 la so nguyen to!

4 khong phai la so nguyen to!
Il 5 la so nguyen to!
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6 khong phai la so nguyen to!
Il 7 la so nguyen to!

Lénh chuyén dén cuéi m-file
Néu break dwoc st dung ngoai vong for, while trong pham vi mét script hay
function cia Matlab, khi 4y script file va function s& bi ngung tai vi tri cua break.
Vi du: Viét chuong trinh nhap vao mét sé n (n>=0) vdi cac trudng hop sau:
a) Néun <0 thi in thong bao ban nhép sai
b) Néun >0 va I& thi tinh tong s;=1+3+5+...4n, n 1a sd 1&.
¢) Néun > 0 va chin thi s;=2+4+6+...+n, n chin.

d) Néu n = 0 ding chuong trinh lai.

Giai:
n=input('nhap n="; % nhap so n
du=rem(n,2); % kiem tra so n la chan hay le
%neunle=1,nchandu=0
if n<0
fprintf('Ban nhap sai’) % xuat ra thong bao
end
if (n>0) & (du==1) % neu n>0 va le
i=1; % gan i=1,;
s1=1,; %gan tong s1=1
while i<n % thuc hien vong lap
i=i+2; % tang i len 2 sau moi vong lap
s1=s1+i; % tinh tong s1 voi gia tri i moi
end
sl % in ra ket qua sau khi ket thuc vong lap
end
if (n>0) & (du==0)
i=0;
$2=0;
while i<n
i=i+2;
§2=82+i;
end
s2
end
if n== % neu n=0
break % lenh ket thuc
end
Khi chay chuong trinh:
» vidu
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nhap n=>5
sl=

9
» vidu
nhap n=4
S2 =

6
» vidu
nhap n= -6

Ban nhap sai
» vidu
nhap n=0

4.4. Ham tam diurng
Lénh PAUSE

a) Cong dung:

Ding chuong trinh theo y muén.
b) Cu phap:

pause on

pause off

pause (n)
c¢) Giai thich:

pause on: dimg chuong trinh, va cho nhin 1 phim bat ky (trir cac phim diéu khién)
chuong trinh thyc hién tiép.bre

pause off: tit chirc ning pause.

pause (n): dung chuong trinh tai n giay.

d) Vi du:
forn=1:3;
disp(‘Press any key to continue...”)
pause
end
Chay chuong trinh:
Press any key to continue...
Press any key to continue...
Press any key to continue...
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Cau héi on tap chwong 4

Céu 1: Trinh bay ndi dung ctia 1énh if ... end trong truong hop bai toan c6 hai diéu kién
thay doi va c6 nhiéu diéu kién thay d6i?

Cau 2: Trinh bay ndi dung cua 1&nh Switch ... end?

Céu 3: Viét va giai thich ciu trac cta 1énh vong lip for ... end?

Ciu 4: Viét va giai thich ciu trac cta 1énh vong lap while ... end?

40



