5.21 Convolution ver.0.1

convolution
times
new; cls;
p=0.7;
times=5000;
call bernoulli(p,times);
proc bernoulli(p,times);
local m,i,e;
m=zeros(times,1);
i=1;
do while i<=times;
if rndu(1,1)<p;
m[i]=1; /* success */
else;
m[i]=0; [* failure */
endif;
i=i+1;
endo;

[* E[X] at each time */
print "E[X]=" sumc(m)/times;
e=cumsumc(m)./seqa(1,1,times);
I* Plot */
library pgraph;
graphset;
xlabel("times");
ylabel("E(X)");
xy(seqa(1,1,times),e~p*ones(times,1));



retp(m);
endp;

-|:| 500 1000 150C 2000 25CD 3000 3500

{irmpe

new; cls;

r=10000;

n=100;

p=0.6;

call rndbino(r,n,p);

proc rndbino(r,n,p);
local X,m.,i,j;
X=zeros(r,1);
i=1;
do while j<=r;
m=zeros(n,1);
i=1;
do while i<=n;
if rndu(1,1)<p;
m[i]=1; /* success */
else;

m[i]=0; /* failure */
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endif;
i=i+1;
endo;
X[j]=sumc(m); [* sum of n trials */
=i+,
endo;

/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);

endp;
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new; cls;
n=100;

p=0.6;
times=10000;

call binosim(n,p,times);

proc binosim(n,p,times);

local X,m,i,j;



X=zeros(times,1);
=1
do while j<=times;
m=zeros(n,1);
i=1;
do while i<=n;
if rndu(1,1)<p;

m[i]=1; /* success */
else;
m[i]=0; [* failure */
endif;
i=i+1;
endo;
X[j]=sumc(m); /* sum of n trials */
=i+,
endo;

/* Display statistics */

print/lz "n="n;

print/lz "p=" p;

print "throretical E[X]=n*p= " n*p;

print "empirical E[X]= " meanc(X);

print "theoretical Var[X]=n*p*(1-p)=" n*p*(1-p);

print "empirical  Var[X]= " vex(X);

retp(X);

endp;

n= 100

p= 0.6

throretical E[X]=n*p= 60.000000

empirical E[X]= 60.040700

theoretical Var[X]=n*p*(1-p)= 24.000000

empirical Var[X]= 23.955639
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p=0.7;
times=5000;

call rndgeom(times,p);

proc rndgeom(times,p);
local X,i,n;
X=zeros(times,1);
i=1;
do while i<=times;

n=1;
do while n<=10000;
if rndu(1,1)<p;
X[i]=n;
break;
endif;
n=n+1;
endo;
i=i+1;
endo;

/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);

endp;

/* cutoff value */

/* first success after n bernoulli trials */
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new; cls;

p=0.7;

times=5000;

call simgeom(p,times);

proc simgeom(p,times);
local X,i,n,e;
X=zeros(times,1);
i=1;
do while i<=times;
n=1,
do while n<=10000;
if rndu(1,1)<p;
X[i]=n;
break;
endif;
n=n+1,;
endo;

i=i+1;
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[* cutoff value */

[* first success after n bernoulli trials */



endo;
/* Display statistics */
print "Theoretical E[X]=1/p=" 1/p;

print "Empirical E[X]= " sumc(X)/times;
print "Theoretical Var[X]=(1-p)/p"2=" (1-p)/p"2;
print "Empirical  Var[X]= " vex(X);
e=cumsumc(X)./seqa(1,1,times);

I* Plot */
library pgraph;
graphset;

pggwin auto;

xlabel("times");

ylabel("E(X)");
xy(seqa(1,1,times),e~1/p*ones(times,1));
retp(X);

endp;

Theoretical E[X]=1/p= 1.4285714
Empirical E[X]= 1.4242000
Theoretical Var[X]=(1-p)/p"2= 0.61224490
Empirical Var[X]= 0.61157668
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new; cls;
times=5000;
p=0.7;

r=4;

call rndpascal(times,r,p);

proc rndpascal(times,r,p);
local Y, X,i,j,n;
Y=zeros(times,1);
=L
do while j<=times;
X=zeros(r,1);
i=1;
do while i<=r;
n=1;
do while n<=10000;
if rndu(1,1)<p;
X[i]=n;
break;
endif;
n=n+1;
endo;
i=i+1;
endo;
Y[j]=sumc(X);
=it
endo;

/* Display statistics */

[* cutoff value */

/* first success after n bernoulli trials */

print "Theoretical E[X]=r/p=" r/p;

print "Empirical E[X]=

" meanc(Y);

print "Theoretical Var[X]=r*(1-p)/p~2=" r*(1-p)/p"2;

print "Empirical  Var[X]=
[* Histogram of Y */

"vex(Y);



library pgraph;
graphset;
call hist(Y,29);
retp(Y);

endp;

Theoretical E[X]=r/p= 5.7142857
Empirical E[X]= 5.7108000
Theoretical Var[X]=r*(1-p)/p"2= 2.4489796
Empirical Var[X]= 2.5472728

=]
]
11
=
=
=
(=]
=]
[
=]
£a
=]
=
=
=1
=]

#' Fraguan

B

00 400

midpzint




Erlang
exponential
Erlang

Exponential

new; cls;

r=10000;

lambda=2;

m=10;

n=10000;
x=rnderlang(r,lambda,m);

proc rnderlang(r,lambda,m);
local U,X,Z,j,i;
X=zeros(r,1);
=1
do while j<=r;
U=rndu(m,1);
Z=zeros(m,1);
i=1;
do while i<=m;
Z[i]=-1/lambda*In(U[i]);  /* Zi=-1/lambda*In(Ui) */
i=i+1;
endo;
X[j]=sumc(2); [* sum of Z's */
=it
endo;
/* Histogram of X */
library pgraph;
graphset;
call hist(X,19);
retp(X);
endp;
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