Dongiler ile program akis denetimi

for donguleri
while dongiileri
break - continue

Ornekler:
Seri hesaplari, karekok algoritmasi




Program Akis Kontrolu

for-donguleri ve kosullu if’ler en ¢ok kullanilan kontrol
yapilaraidar.




for - donguleri

for variable =

expression

0.1*k;

statements
end
for k = [1,2,3,4,5]
x = 3.0 +
end
% =
3.1000
% =
3.2000
% =
3.3000
% =
3.4000
% =
3.5000

satir vektor veya matris

for k = 1:5
x =3.0+ 0.1*%k;

x =
3.1000
x =
3.2000
x =
3.3000
x =
3.4000
x =
3.5000




for dongulerinin bilinen tipleri

sinirlar tamsayi

a<=k<=b

artironmh

for k = a

end

i e)

o~

val = herhangi bir satir vektor

for

end

A

k = a:

s:b

T
for k = val

end

v =henhan) i s d i

e

>
for k =

nd

val




X:
3.1000
3.0000
2.8000
[k1, k2]
ans =
1 0
0 3

for k
X
end
% =
3
3
2
% =
3
3
3

.1000
.0000
.8000

.0000
.3000
.1000

= [k1, k2]
= 3.0 + 0.1*k;




for donguleri if durumlariniicerebilir

g = [92, 45, 90, 80, 94, 75];

count = 0;

for k = 1:1length(g)
1f g(k) >=90
count = count + 1;
end
end

disp (count)
3

% ya da daha basiti,
% 1f-end durumu yerine
% count = count + (g(k)

disp (count)
3

count = sum(g >= 90);

vektorlestirilmis versiyon

>= 90);




N = 1000; S = 0;
for k=1:N
S =S + 1/k"2;

end
S
S:

1.0439
k=1:N; S sum(l./k.”"2); % vektorlestirilmis versiyon
S:




type = 'odd';
N = 1000; S = 0O;

if strcmp (type, 'even')
for k = 2:2:N
S =S + 1/k"2;
end
elseif strcmp (type, 'odd')
for k = 1:2:N
S =S8 + 1/k"2;
end
else
disp('type must be ''odd''
end

1.2332

or

o

% ciftlerin toplami

o

% teklerin toplami

llevenlll);



Icice for déngiileri

end
end
A =
2 3 4
3 4 5
4 5 6
5 6 ]




icice for dongiileri

kismi vektorlestirilmis
satir bazli versiyon

o\® o\°

for 1 = 1:N
A(i,:) = 1it7;
end

kismi vektorlestirilmis
sutun bazli versiyon

o® o\°

N=4, M= 3; 1 = 1:N;
for J = 1:M

end

o\® o\°

tamamen vektorlestirilmis
meshgrid kullanarak

(i,3) yerine (j,i)

Neden?




while - donguleri

while conditior——

statements ...
end

S=0k=1

N = 1000; S = 0; k = 1;

while k<=N,
S + 1/k"2;
k+1;

S=S+1/k?=0+1/1%=1
k=k+1=1+1=2

S=S+1/k%=1+1/22
k=k+1=2+1=3

S=S+1/k%=1+1/2%+1/32
k=k+1=3+1=4

N 1 1 1

S = =14+—=+—=+...

_1k2 2 | 32



sonsuz while - donguleri

while 1
statements
if condition < Dongiiden ayrilma kosulu
break;
end N = 1000; S = 0; k
statements
end while 1,
S =S + 1/k"2;
if k>N
Not: Klasik dongunun devam kosulu break;
ile esdeger while dongusunun ayrilma end
kosulu birbirlerinin mantiksal olarak k=k+1;
tamamlayicisidirlar. end
S = k =
1.6439

1000




break
continue

break

Bir dongunun ¢alismasini sonlandirir ve dongunun sonundan (end) sonra
devam eder. Yalnizca igi¢ce bir donguniin sonlanmasindan sonra devam eder.

continue

Mevcut gecisi bir donguden gecirir, ancak sonraki gecise devam eder.



Ornek: Seri hesaplamalari

n= 2\/_2 ) =243 ||mz )

= (2K + 1)3" n—a =4 (2k +1)3

S HC

“ (2k +1)3" ko(2k+1)3k (2n+1)3"

(-1)"
Sn =Sn_1+ n,HZl,Sozl



(-1)"
Sn =Sn_1+ ,n21,SO =1

(2n+1)3"
_1\"
e
(2n+1)3"
Sn = Sn—l"'Tn’ n 21, SO =1

Tekrarlama bir for dongusu veya while dongusu ile gerceklestirilebilir.

_ |Sn _Sn—1| _ |Tn|

bagil hata =r —
Sna|  [Sna




Ornek: Vektorlestirilmis Taylor serisi hesaplamalari




o\©

x = [1 3 0 -4 10]"';
S = ones(size (x));
T = 1;

N=1000;

tol = le-12;

for n = 1:N
T = T.*x/n;
1f max(abs (T))<tol
break;
end
S = S+T;
end

o© o°

o® o\

o o° o\

o\°

versiyon 1 - for dongusunun kullanimi

sutun vektor
x'in boyutunu alir

maksimum i1terasyon

hata toleransi

n. terim
| T|<tol oldugunda birak
Neden max (abs (T)) ?

toplami guncelle




S=1 T=1 (baslangl(;) Her zaman bazi iterasyonlari elle kontrol edin

n=1

T=T-x/n=1-x/1=X
S=5S+T =1+X
n=2

T=T-x/n=x-x/2=%x°/2=x°/2!

S=S+T:(1+x+x2/2!)+x3/3!=1+x+x2/2!

n=3
T=T-x/n=(x*/21)-x/3=(x*-x)/(2-3) = x> /3!

S=S+T:(1+x+x2/2!)+x3/3!=1+x+x2/2!+x3/3!




fprintf (' X exp (x) S\n'");
fprintf('-——-------—— \n'");
fporintf('s 7.2f $12.0f $12.6f\n', [x,exp(x),S]1");
fprintf('-——----"-""—m \n'");
fprintf(['iterasyon n = ', int2str(n), '\n'l);
X exp (x) S
1.00 2.718282 2.718282
3.00 20.085537 20.085537
0.00 1.000000 1.000000
-4.00 0.018316 0.018316
10.00 22026.465795 22026.465795
iterasyon n = 47

o

% norm(S—exp(x)) s 7.2760e-012 'e esittir



o\°

> tol

x = [1 3 0 -4 101";
S = ones(size(x));
T =1; n = 1;
tol = le-12;
while max (abs (T))

T = T.*x/n;

S = S+T;

n = n+l;

o\°

o\ o° o\

o\°

versiyon 2 - while dongusunun kullanimi

sutun vektor
x'in boyutunu alir

baslangic
hata toleranszi

norm(T) > tol da kullanilabilir




S=1 T=1 n=1 (baslanglg:) Her zaman bazi iterasyonlari

elle kontrol edin

T=T-x/n=1-x/1=x
S=S+T=1+x
n=2

T=T-x/n=x-x/2=%x2/2=x%/21

S:S+T:(1+x+x2/2!)+x3/3!:1+x+x2/2!
n=3

T=T-x/n=(x?/2Y)-x/3=(x?-x)/(2-3) =x3/3!

S=S+T:(1+x+x2/2!)+x3/3!:1+x+x2/2!+x3/3!
n=4




fprintf (' X exp (x) S\n'") ;
fprintf('-————----"""""" \n');
fprintf('%s 7.2f $12.0f $12.6f\n', [x,exp(x),S]");
forintf('-——----"" \n'");
fprintf(['iterasyon n = ', int2str(n-1), '\n'l);
X exp (x) S
1.00 2.718282 2.718282
3.00 20.085537 20.085537
0.00 1.000000 1.000000
-4.00 0.018316 0.018316
10.00 22026.465795 22026.465795



o\°

x = [13 0 -4 10]"';

S = ones(size(x));

T =1; n = 1;
tol = le-12;

while 1
T = T.*x/n;
if max (abs (T))

break;
end
S = S+T;
n = n+l;

< tol

versiyon 3 - sonsuz while dongusunun kullanimi

o\°

sutun vektor

x'in boyutunu alir
baslangic
hata toleransi

o\ o° o\

ssonsuz dongu




fprintf (' X exp (x) S\n') ;
fprintf('-——------"""- \n');
fprintf('s 7.2f %$12.0f $12.6f\n', [x,exp(x),S]");
forintf('-——--"-"""""""" \n');
fprintf(['iterasyon n = ', int2str(n), '\n']);
X exp (x) S
1.00 2.718282 2.718282
3.00 20.085537 20.085537
0.00 1.000000 1.000000
-4.00 0.018316 0.018316
10.00 22026.465795 22026.465795

I
o~
~J

iterasyon n



Ornek: Karekok algoritmasi

1 a
Xn+1=_ Xn +_ y n=0,1,2,-..
2 Xn
a = 20; % sgrt(a) = 4.472135954999580
N = 10;
x (1) = 8; % keyfi baslangic dederi




fprintf (' n X \n');

fprintf('-——--------— \n'");
fprintf ('s3.0f $17.15f\n", [1:N; x]);
n X
1 8.000000000000000
2 5.250000000000000
3 4.5297601904761905
4 4.4725025029722779
5 4.472135970019965
6 4.472135954999580
7 4.472135954999580
8 4.472135954999580
9 4.472135954999580
10 4.472135954999580



a = 20; N = 10; x(1) = 8;

% baslangyc

tol = le-12; % bizim secimimiz
fprintf (' n X (n) \n');
fprintf('-——-------- \n');
for n = 1:N-1

fprintf ('%2.0f $17.15f\n'", n, x(n));

if abs(x(n)"2 - a) <= tol

break;
end

Hata toleransina (tol) yakinsadigi

x(n+l) = (x(n)+a/x(n))/2;
end

zaman donguyu sonlandirir



.000000000000000
.250000000000000
.529761904761905
.472502502972279
.472135970019965

.472135954999580 6 iterasyonda yakinsiyor

Bir sonraki slaytta while dongusu kullanarak
ayni sonug elde edildi.




a = 20; n=1;

fprintf (' n

fprintf ('--—————— === \n') ;

while abs(x?"2 - a) > tol

klasik while dongusu

X = (x + a/x)/2;
n = n+l;
E = abs (x*2-a);
fprintf (' S$1d %17.15f %$8.2e\n', n, x, E);
end
n X hata
2 5.250000000000000 7.56e+00
3 4.529761904761905 5.19e-01 Son hata degeri
4 4.472502502972279 3.28e-03 E = |x2-a]
5 4.472135970019965 1.34e-07 tol degerinden
6 4.472135954999580 3.55e-15

daha kuguk




a = 20; n =

fprintf (' n X hata\n') ;
fprintf('-——-----"" \n');
while 1 i v e as
if abs(x"2 - a) <= tol break; end etk ol et et
x = (x + a/x)/2;
n = n+l;
E = abs(x"2-a);
fprintf (' %1d %$17.15f $8.2e\n', n, x, E);
end
n X hata
2 5.250000000000000 7.56e+00
3 4.529761904761905 5.19e-01
4 4.472502502972279 3.28e-03
5 4.472135970019965 1.34e-07
6 4.472135954999580 3.55e-15




Ornek: Carpim hesaplamalari
sin x —ﬁCOS( X j—COS( X jCOS( X jCOS( X J

Skzsk_l-cos(ij, k=123.., Sp=1

_ ISk =Sk
Sl

bagil hata =r



x = [0.1, 0.2, 1, 4, 8]"'; % sutun vektor
S = ones (size(x)); $ x'in boyutunu alir
k = 1;
r = 1le-10; % bagil hata
while 1 % sonsuz dongu
F = cos (x/2"k); % k. carpan
S1 = S.*F;
1f norm(S1-S) < r*norm(S)
break;
end S ile S1 arasindaki uzakhgi
S = S1; olcmek icin vektor normunu
Kk = k+1: kullanir.

end




fprintf (' X sin(x)/x s\n');
fprintf('-——--"""""" \n');
fprintf ('%6.2f $12.6f $12.6f\n', [x, sin(x)./x, S]1');
fprintf('-————— \n');
fprintf(['iterasyon k = ', int2str(k), '\n'l);
X sin(x)/x S

0.10 0.998334 0.998334

0.20 0.993347 0.993347

1.00 0.841471 0.841471

4.00 -0.189201 -0.189201

8.00 0.123670 0.123670



Ornek: Mevduat hesabi

R = Yilhk bilesik faiz
R

r =—— = Aylik faiz
1200

Yo = Baslangi¢ bakiyesi
X = Ayhk depozito

Tekrarlh hesaplama:

y(@) = Yo
yK) = @+ 1)y(K-1)+X, k=2



R = 3; r = R/1200; a = 1l+r;
y0 = 1000; x = 1000;
ymax = 500000;

y(l) = vy0; k = 1;

while y (k) < ymax -

k = k+1;
yv(k) = a*y(k-1) + x;

s k 325 = 27 yil + 1 ay
5 y(k) = 8 500500.40
s xX*

k
k = $ 325000
1
(

tk;
plot(n/12, y/le3, 'b');
hold on

plot (k/12, y(k)/1le3, 'r.");

600

500 |
400 |
= 300}
200 |

100

Klasik while dongusu

yillar

30



Sonsuz while dongusu

y(k) = a*y(k-1) + x;
if y(k) >= ymax

break; 600
end
d 500
en
400
$ k = 325 =27 yi1l + 1 ay
% y(k) = $ 500500.40 @ 300 |
n = l']{' 200
plot(n/12, y/1le3, 'b'); 100 -
hold on
plot (k/12, y(k)/1le3, 'ro'); 0

30

yillar



Ornek: Yakinsak sonsuz seriler ve ¢carpimlar

Toplamlar

iT(k) =TM)+T(2)+T(3)+...= A=limit degeri
k=1

Tekrarlh hesaplama:
Sp=0
Sk = Sk—l -I—T(k), K =1,2,3,...




1. |Sk —Sk_1| <& (ardisik terimler yakin)

2.|Sy — Al <e (limite olan uzaklik kiigiik)
3.|Sk —Sk_1| < €[|Sk| (hata ylzdesi)
4.|S, — Al<e|A| (hata yuizdesi)

€ : kullanici tarafindan secilen hata toleransi, ornegin & = 10_10



\O

% baslangic
limite olan uzaklik

abs (S-A) > tol

= k+1;
= k*a’k;
= S + Ty

294, |S-A]

9.6350e-011




while 1
if abs(S-A) <= tol
break;
end
k = k+1;
S =S + k*a"k;
end
$ k = 294
% |S-A] = 9.6350e-011

n = 1:k;
y = cumsum(n.*a.”n);
plot(n,y, 'b");

Sonsuz while dongusu

100

150

200

250

300



while abs(T) >
k = k+1;
T = k*a’k;
S =S + T;
end
k, abs (T)
k:
272
ans =

9.7394e-011

baslangic

ardisik terimler




while 1
1f abs (T) <= tol
break;
end
k = k+1;
T = k*atk;
S =S + T;
end
k, abs (T)
k =
272
ans =

9.7394e-011

S + T; % baslangic

Sonsuz while dongusu



A = pi/2; tol = le-5;
S =1; k=1; T = 4*k"2/(4*k.”2 - 1); S = S*T;
while abs (S-A) > tol
k = k+1;
T = 4*k."2/(4*k"2 - 1);
S = S*T;
end
k, abs (S-A) $ k = 39270, ans = 9.9998e-006




