E[L] = ) jPriL;}

Lgn)/2]—1 n
= ) JPHL}+ > jPr{L;
Jj=0 Jj=llgn)/2]
Lgn)/2]—1 n
> Y 0-PrL;}+ Y. |(gn)/2|Pr{L;}
Jj=0 Jj=llgn)/2]
L(gn)/2]—1 n
= 0. ) Pr{Lj+l0gnm/2] Y PriL;
j=0 J=1(gn)/2]
> 0+ |(gn)/2] 1—0(1/n)) (by inequality (5.11))
= Q(gn).

As with the birthday paradox, we can obtain a simpler but approximate analysis
using indicator random variables. We 8Bf;, = | {A;;} be the indicator random
variable associated with a streak of heads of length at keaésiginning with the
ith coin flip. To count the total number of such streaks, we define

n—k+1

X= > Xy.
i=1

Taking expectations and using linearity of expectation, we have

n—k+1

E[X] = E[Z Xik}
n—k+ll=1

= ) E[Xu]

n—k+1

= ) Pridyg}

i=1
n—k+1

= Y 1/

n—k+1
2k '



