
1. Let k=5. Assume a cache with initial contents 1,2,3,4,5 and with at least one item not in 
the cache. Give an example sequence of length at least 6 of cache requests and a sequence 
of random choices by the Marker algorithm so that its competitiveness on this sequence 
with these choices would be greater than H5. 

 



 



2. Use the extended Euclidean algorithm to find the multiplicative inverse of 26mod1155. 
Solve 9x≡6mod33 for all solutions. 

 

 



 



3. Using the Chinese Remainder theorem, determine a number xmod1155 that 
satisfies x≡2mod3, x≡3mod5, and x≡4mod7, and x≡5mod11. 

 



 



 



4. Suppose p=7, q=17. If we choose e=3, what would be a the RSA public and private keys? 
Show the result of encrypting with the private key, the message 89. Show the steps in 
decrypting it, to get the original number back. 

 

 



 



 



Coding Question: 
By Sylvester's Theorem, we know there is always a prime in this range. For 0.5pts of your coding 

points described below, plot log2(x−2n−1) vs n where x is your output for values n between 100 and 
200. Say what you observe. 
 
 

 
From the above graph we can say that log2(x−2n−1) linearly increases as n increases. So its O(n). 


