SOLUTION HW 9.
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P21. If t <z, H(t) = 1. This can be written as

H(t) =1—G(t) + /Ot H(t — u) dG(u).
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Unconditioning gives

He) = [ dew + [ H(E - w dGw)

t—x

0
— [ acw) + /O H(t — ) dG(u)

t—x

" H( - w) dG(u) = /OtH(t — w) dG(u).
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Thus H satisfies the following renewal type equation

H(t) = D(t) + /Ot H(t — u) dG(u)
where

D(t) = { : _(?(t) otfleérv&a;ise '

Then D is monotone and bounded. Assuming G(-) is aperiodic, we get

lim H(t) = - /OI(1 _G() dt.
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P23. We have
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Hence, unconditioning yields

p(t) = /0t<1 —p(t — 2))dG(x) + /too dG(z) =1 — /Otp(t _ 2)dG(x).

This is not a renewal equation due to the minus sign on the right hand side.



P24. Let Uy = first up time, Dy = first down time and S; = U; + D;. Use renewal argument by
conditioning on Sj.
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Unconditioning

H(t) = /EU1|Sl_x)dG / E(min(Uy,t) | Sy = z) dG(x /Htfx)dG()
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Taking LSTs, we get
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This yields,
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Inverting, we get
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P26. Let H(t) = E(A(t)*). E(A(t)* | X1 =u) = { H(ttk_ Y 5><f

H(t) = /OO * dG(u) +/tH(t — w) dG(u) and D(t) = /OO * dG(u) = (1 — G(1)).
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