#Exercise VI.1

te=2.5
N=10000 |
t=t@*c(@:N)/N

u=rbinom({N,1,8.5) -

z=2%u-1 _ _
S=rep(@,N+1)
fOP (i in 1:N){.
S[i+1]:S[i]+z[i]
W=S*sqrt(te/N)
plot(t,w,type=n1")
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Let T_1, T_2, ... be i.i.d. interarrival times distributed exponential(1)
50 E{T_i) = 1 so we generate 58 interarrival times since E(S_58)=58 although we may
need more to cover the interval [0;50]. Note that S n ~ gamma(n,1),

T=rgamma(5@,1,1)
S=sum{T)
S .

> T=rgamma(56,1,1)

> S=sum(T)

> S

[1] 53.8949

so 50 interarrival times is enough to cover [8,58]

S=rep(8@,51)
N=rep(@,51)

for (i in 1:58){
SEi+1]=S[i]+T[i]
Nfi+1]=N[i]+1

hy

S

N

[1] ©.000000 1.325109 1.757246 2.209995 2.866048 4.216820 6.036283 @Lr‘\:val
[8] ©6.957886 7.683156 8.085640 8.499416 11.061313 14,806002 16.123777 4
[15] 18.182220 - 20.105193 20,552615 208.719181 21.388874 21.960891 22.182885 *‘&wﬁ&,
[22] 22.934302 23.493441 23.782221 24.811451 25.311927 29.030378 29.506047 v
[29] 30.515188 30.579929 31.158321 32.484160 32.656942 33.342560 34.022096
[36] 38.845221 41.717798 42,580658 42.8082418 45.050013 47.020079 47.061284
[43] 47.122314 47,358006 48.520419 49,388741 49.841573 51.047787 52.480698
[56] 53.262997 53.894904 '
>N :
[1] @ 12 2 3 4 5 6 7 8 91@11'12131415161718_1926212223247 g‘g\.\A‘%
[26] 25 26 27 28 29 38 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49

[51] 5@ '

plot(S,N,type="s"
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# intensities for the holding times

lambda=c(3,2,4)
# transition probability matrix for the jump chaln_
Pl=c(@,1,0)
P2=c(1/2,0,1/2)
P3=c(6,1,0)
P=rbind{(P1,P2,P3)

P

# X holds the states, T holds the holdlng times

#Start the process at X_6= =1

X=rep(1,

T=rep(0;

21)
21)

for (i in 2:21){
rindex=X[i-1]

T[i-1]=rgamma(l,1, lambda[rlndex])

X[i]=sample(c(1,2,3),size=1,prob=c(P[rindex,1],P{rindex, 2], P[rlndex 31N

}

#S holds transition times

S=rep(0,

21)

for ( 1 in 2:21){
S{i]=S[i-11+T[i-1]
¥

cbind(T,

[1,]
[2,]
[3,1]
[4,]
[5,]
[6,]
. [7:]
[8,]
[9,1]
[10e,]

[12,]
[13,]
[14,]
[15,]"
[16,]
[17,]
[18, ]
[19,]
[29J]'
[21,]

S, X}
T

0.69626276
1.29235776
0.18354204
9.10861937
9.33806014
9.52337388
0.45382068
.98897450
9.26100938
0.42244201

[11,] e.
o
9
)
)
)
)
1
)
)
o

63783394

.30683282
).16858974
.01480924
.49143034
.45882501
.06803041
.507229909
.31839075
.81200311
.90000000

S
0.0000000
0.6962628
1.9886205
2.1721626
2.2807819
2.6188421
3.1422159
3.5960366
4,5850111
4.8460205
5.2684625
5.3062965
5.6131293
5.7817199
5.7965283
6.2879586
6.7467836
6.8148140
8.3220439
8.6404347

19.4524378

plot(S,X,type="s")
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