
David Luo 
Exercise 8.3 
 
“How long a string of random bits should be taken to be 50% sure that there are at least 32 consecutive 0s?” 
 
We are going to need a formula for ​N ​ when  or ​N​  when (at least 0 ) (no 0 ) /2,P 32 = 1 − P 32 = 1 (no 0 ) /2P 32 = 1  
 
Invoke the theorem from lecture that the probability an​ N​ -bit random bitstring has no 0​k​ is z ]S (z/2) (β /2)[ N

k ~ ck k
N   

 
(z) , β /root(1 z ) .999999999767169355478768614517241450947320223102162263274...S32 = 1−z32

1−2z+z33  32 = 1 − 2 + z33 ~ 1  
 

.0000000034924596812625776606680637236657320998141902533720348...c32 ~ −2+33( )1
β32

32
−β (1− )32

1
β3232 = 1  

 
(no 0 ) z ]S (z/2) (β /2) /2P 32 = [ N

32 ~ c32 32
N = 1  

 
og ( ) .954 0N = l β /232

1
2c32

~ 5 × 1 9  
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