Answers of the exercises of ISP (September 2006), Week 1
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4. P(Y > z) = pe™M% + (1 — ple~ 2%,
Density: pAie™% 4 (1 — p)Age 2%, 2 > 0.
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.a: (1/5,2/5,2/5).
Cmy=1/m, i =1,2,3.
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7.k=1:0. k=2:(1/4)(2/5) = 1/10. k =3 : (1/4)(3/5) = (3/20). k =4 : 3/4.
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: 32e732 (notice that clicking students form a Poisson process with intensity (2/5) x 10)

9. Equations: m, = 0.7m, + mp; my = 0.2m, + 0.6my; m = 0.1m, + 0.2my + 0.57,;
mp, = 0.2mg + 0.57,; > m; = 1.

e (10 5 4 3
Solution: (55, 55, 355 55)-

10. a: {1,5}; {2}; {3,4,6}.

b: When starting in 1 or 5: z4 = (3/5,0,0,0,2/5,0). When starting in 3,4 or 6:
xp =(0,0,4/14,5/14,0,5/14). When starting in 2: (1/3)za + (2/3)xp.
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d: 1 —e M= e M, with A = A\g + \w.

e: P(] Tead|n) = (?) (/\R{\i_R)\W )j(/\RA-‘X‘;\W )n—j‘

12. a: ap3 =1+ }%. Use equations like ags = 1 + a13.

b: Use local balance equations like myp = (1/2)7; and 71 = 7y to obtain: (ﬁ, %, %, R ﬁ)
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13. a: All states can reach each other; Py > 0 implies aperiodicity; negative drift beyond
N implies positive recurrence.

b: Use local balance equations: m; = 741 fori =0,..., N —1and (1/2)7y = (1 —p)nn41
and Ty4j41 = %ﬂNH for j =1,2,..., plus normalization.
c: aggy = 12.



