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Math 241

12 March 2010
Second Midterm

Problem Points Score
1 20
2 20
3 20
4 20
5 10
6 10
Total 100




- Problem 1 (20 points): Show that 72 -+ 1000y, — O(n?).
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Problem 2 (20 points): Solve for z in the following (not by brute force):

{a) For an odd integer n, 2z = 1 (mod n).
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(b) 22 =7 (mod 17)
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Problem 4 (20 points): Find all solutions to the system of congruencés {only partial credit
will be given if you do thi%\’tj)y brute force):
' z =2 (mod 3}
z=1 ({(mod4):

z=3 (mod?5).
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Problem 5 (10 points): Alice wants to send an RSA encrypted message M to her friends Bob
and Carol. She uses key (e1,n) to send the message to Bob and (es,n) to send the message
to Carol where e; and e; are distinct primes. Alice sends C; = M* (mod n) to Bob and

Cy = M* (mod n). to Carol. If you intercept Ci,Cy and knew ej, s, 1, describe how you
would find M. '
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Problem 6 (10 points): For a string w, let w* be the concatentation of w with itself i times.
Give a recursive definition of w? and use it to prove f(w?) = i4(w ) wie-structusal-induetion-
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