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Experiment: 1

Simulation of Discrete Random
Variable and Estimation of its
PDF and CDF.

Scilab code Solution 1.1 1

1 // Generate a Cumulat ive D i s t i b u t i o n f u n c t i o n and
P r o b a b i l i t y Dens i ty Funct ion

2 // p l o t o f d i s c r e t e random v a r i a b l e s where x=1 ,2 ,3
and t h e i r r e s p e c t i v e

3 // p r o b a b i l i t i e s a r e g i v en by 3/15 ,7/15 , 5/15
4

5 x

=[1 ,2 ,3];.......................................................

//Random Va r i a b l e
6

7 px =[3/15 7/15

5/15];.............................................

// P r o b a b i l i t y o f RV
8

9 y=cumsum(px)

;....................................................

// Cumulat ive sum o f p r o b a b i l i t i e s .
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10

11 title(” S imu l a t i on o f D i s c r e t e RV and Es t imat i on o f
CDF and PDF”);// T i t l e

12

13 subplot (121)

14

15 plot2d2(x,y,1,” 111 ”,rect =[0 ,0 ,4 ,1.25])
;........................ // p l o t s t e p f u n c t i o n

16

17 xlabel(”RANDOM VARIABLE X”,” f o n t s i z e ” ,5);
18

19 ylabel(”CDF F( x ) ”,” f o n t s i z e ” ,5);
20

21 title(”Cumulat ive D i s t r i b u t i o n Funct ion ”,” f o n t s i z e ”
,5);

22

23 subplot (122)

24

25 plot2d3(x,px,rect =[0,0,4,1])

;.................................. // p l o t stem
f u n c t i o n

26

27 xlabel(”Random Va r i a b l e X”,” f o n t s i z e ” ,5);
28

29 ylabel(”PDF f ( x ) ”,” f o n t s i z e ” ,5);
30

31 title(” P r o b a b i l i t y Dens i ty Funct ion ”,” f o n t s i z e ” ,5);
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Experiment: 2

Relation between
Distribution(CDF) and Density
Function(PDF).

Scilab code Solution 2.1 2

1 // Re l a t i o n between Cumulat ive D i s t r i b u t i o n Funct ion
and P r o b a b i l i t y Dens i ty Funct ion .

2

3 // Generate a s e t o f 100 un i fo rm random v a r i a b l e i n
the range o f −2 to 2 .

4 // P lo t Histogram f o r the same .
5

6 stacksize(”max”);.................... //Maximiz ing
S i z e

7

8 x=grand (1,100, ’ unf ’ ,-2,2) ;........... // Generate
random numbers

9

10 w=unique(x);......................... // Arrange i n
a s c end i ng o rd e r

11

12 p=100^( -1)*ones (1 ,100) ;.............. // Ca l c u l a t e
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p r o b a b i l i t y
13

14 subplot (2,2 ,1.5);

15

16 histplot (10,w);...................... //To p l o t
Histogram

17

18 xlabel(”Random Numbers”);
19

20 ylabel(”Amplitude ”);
21

22 title(”Histogram ”,” f o n t s i z e ” ,4);
23

24 z=cumsum(p);......................... //Take
cumu la t i v e sum o f p r o b a b i l i t i e s

25

26 subplot (2,2,3);

27

28 plot2d2(w,z);........................ // P lo t CDF
29

30 xlabel(”Random Numbers”);
31

32 ylabel(”Amplitude ”);
33

34 title(”CDF”,” f o n t s i z e ” ,4);
35

36 subplot (2,2,4);

37

38 plot2d3(w,z,p);...................... // P lo t PDF
39

40 title(”PDF”,” f o n t s i z e ” ,4);
41

42 xlabel(”Random Numbers”);
43

44 ylabel(”Amplitude ”);

8



9



Experiment: 3

Study of Gaussian Distribution.

Scilab code Solution 3.1 3

1 //GAUSSIAN DISTRIBUTION
2

3 stacksize(”max”);
4

5 x=[ -2:0.1:2];................................... //
d e f i n i n g X−a x i s

6

7 s1 =0.5^0.5;..................................... //
d e f i n i n g v a r i a n c e 1

8

9 s2 =0.8^0.8;..................................... //
d e f i n i n g v a r i a n c e 2

10

11 gd1 =(1/((2* %pi)^0.5* s1)*%e^-((x/s1)^2/2));...... //
Exp r e s s i on f o r Gauss ian D i s t r i b u t i o n

12

13 plot2d1(x,gd1);

14

15 gd2 =(1/((2* %pi)^0.5* s2)*%e^-((x/s2)^2/2));..... //
Exp r e s s i on f o r Gauss ian D i s t r i b u t i o n

16
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17 plot2d1(x,gd2);

18

19 xlabel(”X”);
20

21 ylabel(” f ( x ) ”);
22

23 title(”Gauss ian D i s t r i b u t i o n ”,” f o n t s i z e ” ,5);
24

25 e=gce() ;.................................... //
Changing Line s t y l e

26

27 e1=e.children (1) ;........................... // Ca l l
the Funct ion

28

29 e1.thickness =1;............................. //
Th i ckne s s o f the L ine

30

31 e1.line_style =3;............................ // Line
s t y l e s e l e c t i o n

32

33 h1=legend ([ ’ f 1=var =0.5 ’ , ’ f 2=var =0.8 ’ ]) ;..... // P lo t
f o r 2 v a r i a n c e s .
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Experiment: 4

Study of Power Spectral
Density.

Scilab code Solution 4.1 4

1 //POWER SPECTRAL DENSITY
2

3 sample_rate

=1000;..........................................

//No . o f b i t i n t e r v a l s .
4

5 t=0:1/ sample_rate

:10;...................................... // t ime
a x i s f o r pu l s e shape

6

7 N=size(t, ’ ∗ ’ );
8

9 x=cos(2*%pi *47*t)+cos ((2* %pi *219*t)+(%pi/4));

10

11 f=sample_rate *(0:(N/2))/N;

12

13 n=size(f, ’ ∗ ’ );
14

15 sm=pspect(N/2,N, ’ hn ’ ,x)

12



;................................ // two s i d e d
c r o s s −s p e c t r a l e s t ima t e

16 //
between

2

d i s c r e t e

t ime

s i g n a l s

17

18 plot2d(” gn l ”,f,sm(1:n));
19

20 xlabel( ’ Frequency ’ , ’ f o n t s i z e ’ ,4);
21

22 title( ’POWER SPECTRAL DENSITY ’ , ’ f o n t s i z e ’ ,5);
23

24 ylabel( ’ Power Content o f the g i v en s i g n a l ’ , ’ f o n t s i z e
’ ,4);
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Experiment: 5

Study of Gaussian Random
Process.

Scilab code Solution 5.1 5

1 //GAUSSIAN RANDOM PROCESS
2

3 stacksize( ’max ’ );
4

5 u=[50:50];

6

7 sig =[100 ,30;30 ,140];............................. //
d e f i n i n g c o v a r i a n c e matr ix . . . . Cx( t i , t j )

8

9 a=1./(( sqrt(det(sig)))*(sqrt (2* %pi)));

10

11 for(i=1:100)

12 for(j=1:100)

13 x=[i;j]

14 xn=x-u;

15 b(i,j)=exp(-(xn ’*inv(sig)*xn *0.5));

16 end

17 end

18

14



19 f=a*b;......................................... //PDF
=fx1 , x2 , . . . . xn=[1/( s q r t (2∗ p i ) ∗ s igma ) ˆn ) ∗ ( exp ˆ(−(
x i−m) ˆ2/ (2∗ ( s igma ˆ2) ) ) ]

20

21 surf(f);

22

23 xlabel( ’ x random v a r i a b l e ’ , ’ f o n t s i z e ’ ,2);
24

25 ylabel( ’ y random v a r i a b l e ’ , ’ f o n t s i z e ’ ,2);
26

27 zlabel( ’PDF ’ , ’ f o n t s i z e ’ ,2);
28

29 title( ’ Gauss ian Random Pro c e s s ’ , ’ f o n t s i z e ’ ,5);
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Experiment: 6

M/M/1 queueing system

Scilab code Solution 6.1 6

1 //M/M/1 Queueing System , Average A r r i v a l r a t e lambd
=20 cus tomer s per hour and avg . s e r v i c e t ime=1/u=2
minutes .

2

3 a=20;

//
A r r i v a l r a t e ( cus tomer s / hour )

4

5 b=30;

//
Departure Rate (1/ b=avg . s e r v i c e t ime )

6

7 N=25;

//
Number o f a r r i v a l s i n s imu l a t i o n

8

9 x=-log(rand(1,N))/a;

//Random
i n t e r a r r i v a l t ime

10

11 x=cumsum(x);
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//Random
a r r i v a l t ime

12

13 y=-log(rand(1,N))/b;

// S e r v i c e t imes
f o r each customer

14

15 ser_start=x(1);

// F i r s t
customer s t a r t s s e r v i c e

16 //
immed ia t e ly

upon

a r r i v a l
.

17

18 z(1)=ser_start+y(1);

// Departure t ime
o f f i r s t customer

19

20 for k=2:N

// kth
customer

21 ser_start=max([z(k-1),x(k)]);

// beg i nn i ng o f s e r v i c e
t ime

22 z(k)=ser_start+y(k);

// end o f s e r v i c e
t ime .

23 end

24

25 // Cons t ruc t date to p l o t graph o f queue s i z e vs .
t ime .

26

27 xaxis=[0, x(1)];
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// Vector o f
p o i n t s f o r the M/M/1

28

29 yaxis=[0, 0];

// Vector
o f queue s i z e s at p o i n t s i n p r e c e d i n g v e c t o r .

30

31 qs=1;

//
Current queue s i z e .

32

33 x=x(2: length(x));

34

35 while length(x)>0

36 if x(1)<z(1)

//Next
po i n t i s a r r i v a l .

37 qs=qs+1;

//
I n c r e a s e queue s i z e

38 xaxis=[xaxis xaxis(length(xaxis)) x(1)];

39 yaxis=[yaxis qs qs];

40 x=x(2: length(x));

41 else

//Next po i n t i s d epa r tu r e .
42 qs=qs -1;

//
Dec r ea s e queue s i z e

43 xaxis=[xaxis xaxis(length(xaxis)) z(1)];

44 yaxis=[yaxis qs qs];

45 z=z(2: length(z));

46 end

47 end

48

49 plot(xaxis ,yaxis)

// P lo t
r e a l i z a t i o n o f b i r th−death p r o c e s s .
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50

51 xlabel( ’ t ime ( hours ) ’ ,fontsize ’,4);
52

53 ylabel( ’ queue s i z e ’ , ’ f o n t s i z e ’ ,4)
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