Ex L6 Let X and Y be runcvm variables thar fake on valiies xy. 09 ..., Fp cmd Yy, 4., ¥e. fespectively Lot
Ex 1. 1 {Coin flips) A fair coin is flipped until the first head occurs. Let X denote the number of flips required. EmX+Y,

- 5 P i o, * = Show e H{Z|X ) = H(Y|X). Argoue ohow if X, Y are independenn, chen H(Y) <= H(Z) ond H(X) <
’ rfﬂd Irhe e‘mmp} Hl:X:I ol b”-h H{th Thiis rhe anclil o af m.-!.vmdrm rritinlowin vierdadles aelds I'I.Hr'l"l']'rllll'll'.'l'.

= b} Give an example of (necessarily dependent | random variables e which (Y} = H{Z)and H(X) = H(Z)
Ex 1. 2 Lei X be a random varialle taking on a finite niomber of values, What is the { general) inequality relationship

of H(X Y and H(Y) if {a) ¥ = 2X (b)Y = cos X l

Ex 1. 3 Whar is the minimum valie of H{p, ... .pn) = H(p) as p ranges over the set of n-dimensional probabiliry
vectors ! Find all p's which achieve dis minimiom,

* o) Under what comditions does H{Z) = H{X) + H{(Y)?
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Ex 1. 2 Lov X dw i suefoun voiondde foding av o it pvantoer of vifines, iy

.'H"L' mfﬂ"'frh'[ Y =2X Y =omX:

Ex 1.3 Wit ir che seirimere vedine of H(m. ., = Hplar p ranges aver e se of woainsesiang prabahiline
veriory” .|"|'.'.'<|'-:||'.| Py sl e Shis n-'l'."l'r.'.'ur.'.'.
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’ /r\ L'Hbpital's rule states that for functions fand g which are :::
1 = X differentiable on an open interval J except possibly at a point ¢ unc
03 \{“ contained in J, iflil:u f{:z] = ng{:r::l = or %+ oo, and fun
0 for all x in / with x # ¢, and lim f(=) axists, then
T—C 5"{ }

MECNNLC

I—¢C 5}(3) T—e gf{m}

The differentiation of the numerator and denominator often simplifies the
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Ex 1.2 Let X be a random variable taking on a finite number of values. What is the {general ) inequality relationship
of HIXYand HY ) iffa) Y =2X (b)Y =cos X :

Ex 1. 3 Whar is the minimum valwe of H(py. ..., pe) = H(p) as p ranges over the set of n-dimensional probability
vectors? Find all p's which achieve this minimun
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Which property must f have such that
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