Matris tanimlamak

Matris elemanlarina ulagmak

Kolon operatoru, alt matrisler

Matrisin transpozesi

Girdi degistirmek/eklemek/silmek

Matris siralamak

Ozel matrisler

Kosegenler, blok-kosegen matrisler
Matrisleri kopyalamak ve seklini degistirmek
Eleman bazli operatorler

Matris fonksiyonlari (eleman ve slitun islemleri)
meshgrid, ndgrid

Ornekler




hA =
1 2
2 O
a 8

>> size (A)

ans =

3 3

Jx >>

0O 4; 0 8 5]

% [N, M] = size(A), N x M matris



Matris elemanlarina ulagim

Command Window

>> A(1,1) % Matrisin 11 elemani
1

>> A(2,3) % Matrisin 23 elemani
a4

>> A(:,2)

% Matrisin 2. stutunu

ans =

>> A(3,:) % Matrisin 3. satin

Ao
Aoy
Ag)

Ao
Aoo
Ag)

A3
Ao3
A3 |

A3

Ao3

Ao
Aoy
Ag)

Ao
Aoo

A3 |

A3
Ao3
A3 |

A3
Ao3

Ag)

Ag3




Sutunlan siralamak

Command Window

> A = [1 2 3; 2 0 4; 0 8 5]

A =
1 2 3
2 0 4
0] a8 5
>> Al:) % Sutunlar siralar
ans = [ —_ N o
Ay Ao A | < Siitun bazli dizinleme




Sutun bazli matrisi olugturmak

Command Window

P — istenen boyutta tanimla
»>> A = zeros(3,3):
>> A(:) = [1L 20 208 3 4 5]

A = \ Elemanlan bir satirda

(veya sutunda) gir

0 8 5 \ Elemanlar siitun bazli

yeniden olusturuldu



Alt matrisler

Command Window

>A=[12413G5
867 409
32521
56 18 4]
>> A(3:4, 2:4)
ans =
'S s o |
2 5 2
| 6 1 g |

>> A(l:3, [1,51)

2 sl
|3 al
13 1l




Matrisin transpozesi:

Command Window

>> A=[1 2 3 4; 2 0 &5 ©:

E ==
1 2
2 0
0 2
== AT
arns =
1 2
2 0
3 5
4 o
fx>> |

= 0 W

W =] @ O

oI~

0O 8 7 9]

% 3x4

% 4 x 3

vVVvVyYY

YVvYyyYy

Transpoze operatoru



Satir veya sutun eklemek/silmek

Command Window

A =
1 2
2 0
0 8

>> A(5,:)=[7 8 9]

E B B T L B
wmoo MmO M

>> A(:,2)=[]

= O O Mo
(Ve I s RS ) B = OV

(Vo Tt ws TS B = Y]

% 5. satir ekler

4. satir otomatik atandi

% 2. sutunu siler

[ ] OXO matrisi belirtir

Alternatif olarak, A’y1 2. sutununu silip tekrar tanimlamak igin
>> A =A(, [1, 3]);




Satir ve sutunlari degistirmek

Command Window

>> A = [1 2 3; 2 0 4; 0 8 5]
A =

1 2 3

2 Q i |

0 a8 5
z> Al 2) = [20 30 4017 % 2. stitunu degistirir
aA =

1 20 3

2 30 |

0 40 5
>> A(3,:) — [50 60 70] % 3. satiri degistirir
h =

1 20 3

2 30 4



Araya satir veya sutun eklemek

h =
1 2 3
2 0 4
0 8 5

>> A = [A(:,1:2), [10 20 301", A(:,3)]

A =
1 2 10 3
2 0 20 4
0 8 30 5

>> A = [A(l,:)s [60 70 80 9017 A(2:3,:)1 04 ], ve 2. satir arasina yeni bir satir

o o=
1 2 10 3
60 70 80 90
2 0 20 4
0 8 30 5

fx>> |

% 2. ve 3. slitun arasina yeni bir stutun

koyuldu

koyuldu



Matrisleri siralamak

Command Window

>> A = [1 2; 3 4]:
>> B = [5 ©; 7 8]:

= B
3 4 7 8

A ve B’nin ayni satir sayisina
sahip olmasi gerekir

>> C = [A, B]
o=
1 2 5
3 4 N
»>> C = [A; B]
C pm—
1 2
3 4
5 6
7 8

ﬁ"‘\.‘\.

A ve B’nin ayni sutun sayisina
sahip olmasi gerekir




Sutun ve satir eklemek

Command Window
>> A = [1 2; 3 4; 5 6]:
>> b = [T T: T]:
> c = [8 8 8]";
> B = [A,b,c]

B ==
1 2 7 8
3 4 g 8
5 6 ) 8

>> C = [b,A,c]

C =
! 1 2 8
7 3 4 8
7 5 6 8

oWk ®

[[8

oo @




Ozel matrisler

Command Window

% 3X3 birim matris

>> eye (3)

O
O

=
o

>> zeros(3)

% 3x3 sifir matrisi

O

>> ones(3)

% 3x3 bir matrisi

=
=

=
=
=

Genel kullanim:
eye(N,M)
zeros(N,M)
ones(N,M)

rand(N,M)
randn(N,M)
randi(N,M)
fonksiyonlarina da
bakin



Temel matrisler Uzerine daha fazla bilgi igin:

Command Wind

>> help elmat

Elementary matrices and matrix manipulation.

Elementary matrices.

zZeros
ones

eye

repmat
repelem
linspace
logspace
fregspace
meshgrid
accumarray

Zeros array.
Ones array.

Tdentity matrix:.
Replicate and tile array.

Replicate elements of an array.

Linearly spaced wvector.

Logarithmically spaced wector.

Frequency spacing for frequency response.

X and Y arrays

for 3-D plots.

Construct an array with accumulation.
Regularly spaced vector and index into matrix:.

Basic array information.

size
length
ndims
nume 1l
disp
isempty
isequal
isequaln

Size of array.

Length of wector.

Number of dimensions.
Number of elements.

Display matrix
True for empty
True if arrays
True if arrays

or text.

array.

are numerically equal.

are numerically equal, treating NalNs as equal.

< Cesitli test matrisleri



Kosegenler

Command Window

>> d = diag(A)

>> d = diag(a,-1)

% esas kosegen

% ilk alt kosegen

diag(diag(A)) = Ne yapar?



Kosegen matris olugturmak

Command Window

>>d = [4 5 6]; % ya da siitun d =[4 5 6]’

= di d .
7> A = drag(d) % d esas kdosegen

E:
4 0 0
0 5 0
0 0 ©

>> d = [4 5];
>> A = diag(d, 1)

% d ilk Ust kosegen

]
]
&



Blok kosegen matris olusturmak

Command Window
>> A = [1 2;3 4] B = [5 6:7 8]:
> C =[98 7; €5 4y 3 2 1]1=
>> blkdiag (A, B)

ans =
1 2 0 0
7 3 4 0 0
. a 0 5 &
a Q 7 8

>>» blkdiag(A,B,C)

ans =

(== T e I an B o B o RN WS B
[ T B e B s R e BT S A
[ T e T I ) B R
[ T e T s B o e N R s R
w oo o o o o

amom o o OO

% matris boyutlan gerektigi gibi genisler

[l T R R B o B



Matrisleri kopyalamak — repmat kullanmak

Command Window

>> A = [1 2;3 4]
B =

1 2

3 |

>>» repmat (A, 3,4)

ans =

W W W e
1S A TS O B O
W W W e
1S A TS O B O
1S A TS O B O
W W W e
1S A TS O B O

1
3
1
3
1
3

>>» 5 = repmat ('s7.4% ,1,4)

'$7.4¢F 57.41 57.41F 57.4fF ! ]

Kopyalanan diziler (strings)




Bir matris veya vektorun seklini degistirmek

Command Window

>> a = [1 2 3 4 5 &]:
>>» reshape(a,2,3)

ans =

1 3
2 4

>> reshape(a,3,2)

ans =

1 4
2 5
3 <)

>> reshape(a,&,1l)

ans =

oo W N

B =reshape(A, P, Q)

bir MxM matrisi bir PxQ matrise gevirir.
(PxQ = NxM olmalidir)

B A’'nin elemanlarindan sutun bazh olusturulur




Bir matris veya vektorun seklini degistirmek

Command Window

>> A — [1 5 9
2 &6 5
3 7 0
4 8 41

>> reshape (A, 3,4)

ans

1 4 7 5
pe 5 8 a
3 (3] =] 4

>> reshape (A, 2, 6)

ans

1 32 5 7 9 O
2 4 o 8 5 4

>> reshape (A, 6,2)

ans =

GO wWN
oMo

Far ~~ |



Eleman bazli matris iglemleri

Command Window

>> [A, A."2;2.7A, A"2]

arns =

wN W

>> [B,

ans =

2 1 a

4 =] 1le

4 7 10

1le 15 22
l1o.~A

10 100

1000 10000

loglo (B) ]

10 100
1000 10000

eleman bazlh igslem
a /matris bazli islem

% alt blok formunda

% AN2 ~=AN2



Eleman bazli matris iglemleri

Command Window

A =
1 1
8 2
B =
1 2
2 1
>> A./B
ans =
1 2
1 2
>> A.N\B
ans =
1.0000 0.5000

j'x 0.2500 0.5000

Matris islemlerine dikkat edelim:

>> sym(A/B)

ans =

[ 773, -2/31]
[ -4/3, 14/3]

>> A\B
ans =
0.2000
0.2000
fr >> |

% A*inv(B)

% inv(A)*B

0.5000




Eleman bazli matris iglemleri

Command Window

o =
1 4
2 2
B
1 2
2 1

=
]
N @




Matris fonksiyonlari

Command Window

>> X = [pi/2, pi/3; pi/4, pi/8]

w o=
Cogu fonksiyon matrisler uzerinde eleman bazl
1.5708 1.0472 = o c -
0. 7854 0.3927 calismaktadir, ornegin trig., exp., log. fonksiyonlari.
>> sin(X) Digerleri siitun bazl ¢aligir, 6rnegin min, max, sort,
ans — diff, mean, std, median, sum, cumsum, prod, cumprod
1.0000 0.8660
0.7071 0.3827

>> sgsin(sym (X))

ans =

[ 1, 37 (1/72) /2]
[ 27 (1/2)/2, (2 — 27(1/2))"~(1/2)/2]

ﬁ""‘\_"‘\_ |



Matris fonksiyonlari

Command Window

25 12 18

>>» cumsum (A)

ans =
g 5 g
17 (3} 11
19 10 16
25 1z 18

Sutun bazli ¢alisan fonksiyonlar ikinci bir argiman
kullanilarak satir bazh ¢alisabilir.

>> sum (A, 2)
ans =

21

13

11

10

>> cumsum (A, 2)

ans =

8 13 21
9 10 13
2 & 11
& 8 10




Matris fonksiyonlari

Command Window

>> A = [8 5 8
9 1 3
2 45
6 2 21;

>>» mean (A), mean (A, 2)

6.2500 3.000:\4.5000

Her sutun igin
o0 hesaplanir
4,3333
3.6667
3.3333

Satirlar boyunca
hesaplanir

>> [m,1]
m =

2
i =

3

NN =G

min (A)
1 2
2 4

min (&, [1,2)

N NN




Matris fonksiyonlari

Command Window

>> A = [8 5 8
9 1 3
2 4 5
e 2 2];:

»>>» fliplr (&)

ans =

MW
Mg = =
oy oo o

>> flipud (A)

ans =

[ss I Ve T AN B
g = ok
(S VI &y B W

m

>> rot90 (A)

3 5 2
1 4 2
9 2 3]

90 derece dondurur
Her satiri ters gevirir
Her sutunu ters gevirir

flipud(rot90(A)) ve rot90(fliplr(A))
A" ile aynidir




meshgrid fonksiyonu

y

Y3
Yo
Y1

y meshgrid

X =[X%1, X9, X3, X4]

y =[Y1, Y2, Y3l
[X,Y]=meshgrid(x, y)

X=X Xo X3 Xq|

I Y Y1 1oy ]
Y={Yy Yo Yo ¥
Y3 Y3 Y3 Y3

iki degiskenli bir
fonksiyon, z(x,y) bir
yuzeyi tanimlar.




meshgrid, ndgrid

Command Window
> x = [1 2 3 4]:
>> vy = [b & T]:
>> [X,Y] = meshgrid(z,vy)

X

1 2 3 4
1 2 3 4
1 2 3 4
5 5 5 5
6 6 6 &
! 7 7 7

T

% N boyut
% M boyut

X,Y MxN boyuttadir

Command Window

>> [Y,X] = meshgrid(y,x)

Ie§de§er
>> [X,Y] = ndgrid(x,y)
¥ =

1 1 1
2 2 2
3 3 3
4 4 4
Y =
5 6 7
5 6 7
5 6 K
5 6 7

X,Y NxM boyuttadir




90009

meshgrid

[X,Y]=meshgrid(x, y)
i X = satirlar
y =sutunlar

esdeger
[Y, X]=meshgrid(y, x)

909009

[X,Y]=ndgrid(x, y)
X = sutunlar
y = satirlar

[Y, X]=ndgrid(y, x)




X = linspace(-5,5,51);
y = linspace(-2,2,21);

[X,Y] = meshgrid(x,yVy);

/
Z = X.*Y + Y."2 + X."2;
figure; surf(X,Y,Z2);

Eleman bazl igslemler anlamhidir, gunka X,Y

ayni boyuttadir.




(_'_
I

[0 1 2 3 47];
v = [1 -2 3];

[T,V] = meshgrid(t,v);

X1 = V.*T

[V, T] = meshgrid(v, t);

X2 = V.*T

[T,V] = ndgrid(t,v);
X3 = V.*T

[V, T] = ndgrid(v,t);
X4 = V.*T

Command Window

X2

X3

X4

=W N = O

=W N = O

=}

1
-2

-2

)
-8

-2
-4
-6
-8

-2
3

2
-4

Nw oW o

N w oW o

-4
(5]

3 4
-6 -8
9 12

A

v

3 4 /

-6 -8

v

9 12




>> [wiX1l']
t=1[012 3 47];
1 -2 3
v = [1 -2 3]; 0 0 0
. . 1 -2 3
, fprintf ile tablo yap 2 -4 6
[T,V] = meshgrid(t,v); 3 -6 9
X1 = V.*T o
fro |
fprintf (' t = %4.1f $4.1f $4.1f %4.1f $4.1f\n',t);
fprintf('- - \n'");
fprintf('v = %2.0f | $4.1f %$4.1f S%$4.1f %4.1f %4.1f\n"',
[v;X1']);
t = 0.0 1.0 2.0 3.0 4.0
Vo= 1 | 0.0 1.0 2.0 3.0 4.0
v = —2 | —0.0 —-2.0 -4.0 —6.0 —-8.0
v = 3 | 0.0 3.0 0.0 9.0 12.0
ﬁ"}'}v




697 Hz

770 Hz

852 Hz

941 Hz

1209 1336 1477 Hz

fy

\
~

3
6
9

\
3 B BN R N R

o (OO O] N

y(t) =sin(2nf t) +sin(2nfyt)

Her tus bir dusuk ve yuksek frekans

idy

ciftiyle (f,, fy) eslenir.




Tus takimi matrisi

K= ['1' '2' '3'
'4' '5' '6' \
'7' '8' '9'
T %0 'O' '#'];
% esdegerdir,
$ K = ["123"'; '"456'; '789'; '"*0#'];
fLL = [697, 770, 852, 941];
fH = [1209, 1336, 1477];
[FH, FL] = meshgrid(fH, fL);
(697 697 697 |
Fo_ 770 770 770
L7852 852 852
_941 941 941_

s [FL, FH]
(1209
1209

FH:

1209
1209

= ndgrid (fL,

1336
1336
1336
1336

1477 |
1477
1477
1477




s = input ('aranacak numarayl girin: ', 's'");

Nb = round(Tb*fs) ;
yb = zeros(1l,Nb);

bosluk siresi Ornekleri
bosluk sinyali Ornekleri

fs = 8192; % ses karti Ornekleme orani
T = 1/fs; % Ornekleme zaman araligi
Td = 1/4; % her bir tusun siresi, sn
Tb = 1/10; % bosluk zamani, sn

t = 0:T:Td; her tus ic¢in zaman vektdoriu

o\°

o\°

y = [17 genel sinyali baslat

Aranacak bir telefon numarasi girin, ornegin, s = 2125551212, ses karti i¢in

ornekleme oranini ayarlayin, her tus i¢in calma suresini ve her tus arasindaki
bosluk zamanini ayarlayin.




for k = 1l:length(s)

[l/j] = fil’ld(KZZ

PR

k. tusun yerini s(k)’yi
tus takimi matrisi ile bulur

X = sin(2*pi*FL(1,]) *t)+sin(2*pi*FH(1,])*t);

Y
end

sound (y, £s) ;

[y, x,yb];

Genel sinyali ekler

Genel sinyali calar

Not: y sinyaline kodlanmisg s telefon numarasi y ‘nin son igslemden gegirilmesiyle
aliciya alinabilir.

Bunu yapmanin bir metodu ayrik zamanh Fourier donugsumudur ve keypad.m
programinda yer almaktadir. Bu derste bunu ele almayacagiz.




sy = [1;

% for k = l:1length(s)

% qg = find (K==s(k));

% X = sin(2*pi*FL(g) *t)+sin(2*pi*FH(q) *t) ;
% vy = [y, x,yb];

% end

sy = [1;

$ for k = 1l:length(s)

3 [i,5] = find(K==s (k));

% X = sin(2*pi*fL (1) *t)+tsin(2*pi*fH(]) *t);

s y = [y,x,ybl;

s end meshgrid kullanilmayan

sound (y, £s); esdeger metodlar




Command Window

- K o— ["1° v v
_r o -
g g o
o ot ]

>> K=='g"

ans  —

A4=x3 logical array

0 O 0
0 Q 0
0 1 0
0 Q 0
>> [i,J] = find(K=="8")
i =
3

>> g = find(K=="8")

Karsilagtirma metodunu anlamak
ve find fonksiyonunu kullanmak

<+




n

> toplam

ndgrid veya

meshgrid

X

meshgrid veya
ndgrid

n v
toplam



ndgrid metodu:

X = sutunlar

n = satirlar

satir bazl toplama

ndgrid (x, 0:N) ;
sum(X.”n ./ factorial(n), 2);

I

I 3
)
I

meshgrid metodu:
X = satirlar

[X,n] = meshgrid(x,0:N) ; n = siitunlar
S = sum(X.”n ./ factorial(n)); siitun bazli toplama
e
S = reshape (S, size (X)); n X
ndgrid meshgrid

metodu metodu




S = zeros(size (X)) ;
n = 0:N;
for i = 1:1length(x)
S(i) = sum(x(i).”n ./ factorial(n));
end
TERES X vektbrlestirildi, ama n degil |
S =S + x.”n / factorial (n);
end
for 1 = 1:length (x) _
for n = 0:N
S(i) = S(i) + x(i)”n / factorial (n);
end

end




o

% x sUtun vektor

S(x,N)\n');

-.718282
.085537
.000000
.018316

x = [1 3 0 -4 10]" N = 30;

[X,n] = meshgrid(x, O0:N);

S = sum(X.”n ./ factorial (n));

S = reshape(S,size(x));

fprintf ('\n X exp (x)

fprintf ('

fprintf ('%7.2f $12.06f

[x,exp(x),S]");

3 exp (x)
1.00 2.718282 2
3.00 20.085537 20
0.00 1.000000 1
-4 .00 0.018316 Q
10.00 22026.465795 22026
Jx >> |

Daha sonra istenen bir yakinsaklik derecesine ulagmak i¢cin N’yi nasil

secmemiz gerektigini tartisacagiz



-1

P(x) = c:ox'vI + clxM

+'".+'Chﬂ_4)(+'chﬂ

M
n=0

c=[c,C,-Cp |

n

> toplam

M
[n
C

P

P

’

length(c)-1;
X] = meshgrid(0:M, x);
meshgrid(c, x) ;

sum (C.*X.”~ (M-n), 2);

reshape (P,

size (x));

meshgrid

Neden [X,n] yerine [n,X] kullandik?




P(x) = x> —3X% + 4X + 2

x = [1, 2! 3]; ¢ = [1, _31 4, 217

M = length(c)-1;
[n,X] = meshgrid(0:M, x);
C = meshgrid(c, x);

P = sum(C.*X.”(M-n), 2);

P = reshape (P, size (x))

P:

4 (5] 14

polyval (c, x) —_— ]

ans =

polyval polinom degerlendirmesi igin
standart hazir bir fonksiyondur

4 o 14




_ polinom metodu diger parametrik egrilere kolayca

genellestirilebilir

M
C C
S(x)=). I S——— M
_ 2.2 4+ p2 a2 R2 _ a2 )2 42
n-1(X—a5)" +by  (x—ay)" +Dy (x—ap )" +by
x = linspace(0,10,201); Lorentz egrileri olarak bilinir,
a (1 3 6 8]; kimyasal spektral tepe
b = [0.1, 0.2, 0.2, 0.171; degerlerinin modellenmesinde
c=[1231]; kullanilir
_ - : n,a,b,c
[A,X] = meéhgrld(a,x), =topmn1
B = meshgrid (b, x);
C = meshgrid(c, x); meshgrid
S = sum(C./ ((X-R)."2 + B."2), 2); Xy
S = reshape(S,size(x));




120

100

figure; plot(x,S, 'b-");

xaxis (0,10,0:10);
yaxis (0,120,0:20:120);
xlabel ("\it{x}"); grid;

S = zeros (size(x));

for n = 1:1length(c)
S =S8 4+ c(n)./((x-a).”"2 + b((n)"2);
end

10



Temperature (°F)
Calm 40 5 o -5 -10

=
o
E
°
=
=

W & & 00O N O

-33
Frostbite Times - 30 minutes E] 10 minutes I:] 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°-%) 4+ 0.4275T(V°19)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Kaynak:



Tys =35.74+0.6215T - 35.75v **° 1 0.4275TV 19

f =0@(T,Vv) 35.74 + 0.6215*T - 35.75*V.70.16 + 0.4275*T.*V."~0.16;
t = 40:-5:-45; % 1x18

v = 5:5:60; % 1x12 \Adsufonksiyon
[T,V] = meshgrid(t,v); =t
Trs = f£(T,V); s 12x18 meshgrid
fprintf (' Fiziksel sicaklik (F)\n'); V°

fmt = [ | ', repmat ('%3.0f ',1,18), '\n']l;

fprintf (fmt, t) ;

fprintf ([ \Y4 ", repmat('-', 1, 90), "\n'l):;

fmt = ['33.0f |', repmat('%3.0f ',1,18), '\n'];

fprintf (fmt, [v', Trs]'); s [v', Trs]' 19x12




Fiziksel sicaklik (F)

| 40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45
U

5 | 36 31 25 19 13 7 1 -5 -11 -16 -22 -28 -34 -40 -46 -52 -57 -63

10 | 34 21 21 15 9 3 -4 =10 -16 -22 -28 -35 -41 -47 -53 -59 -66 =12
15 | 32 25 13 13 5] -0 =1 -13 -19 -26 -32 -39 -45 =51 -58 -64 =71 =77
20 | 30 24 17 11 4 -2 -9 -15 =22 -29 -35 -42 -48 -55 -6l -68 =74 -81
25 | 29 23 16 9 3 -4 -11 =17 -24 -31 -37 -44 -51 -58 -64 =71 -178 -84
30 | 28 22 15 8 1 -5 -12 -19 -26 -33 -39 -46 -53 -60 -67 =13 -80 -87
35 | 28 21 14 7 0 -1 -14 =21 =27 -34 -41 -48 -55 -62 -69 -76 -82 -89
40 | 27 20 13 6 -1 -8 -15 -22 -29 -36 -43 =50 =57 -64 =71 =18 -84 -91
45 | 26 19 12 5 -2 -9 -16 =23 -30 =37 -44 =51 -58 -65 =72 =79 -86 -93
50 | 26 19 12 4 -3 -10 -17 -24 -31 -38 -45 -52 -60 -e7 -74 -81 -88 -95
55 | 25 18 11 4 -3 -11 -18 =25 -32 -39 -46 -54 -6l -68 =75 -82 -89 =97
60 | 25 17 10 3 -4 -11 -19 -26 -33 -40 -48 -55 -62 -69 -76 -84 -91 -98

fmt = ['%3.0f |

sl = "%$3.0f | '
s2 = repmat ('$3.0f
s3 = '"\n';

fmt = [sl,s2,s83];
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, repmat ('$3.0f ',1,18),

',1,18);

Q

% U¢ diziyi siralar

"\n'];




N = 10000; rng(101);
x = pi*rand(l,N);
y = rand(1l,N);

i = find(y < sin(x));
J = find(y > sin(x));

scatter(x(i),y(1),1,'r")
hold on;
scatter(x(j),y(3),1,'b")

x = linspace (0,p1,100);
y = sin(x);
plot (x,y,'r=");

A = length (i) /N*pi
A =

1.9915




