
NAME
Math 125-B01, Summer 2014, Test #2, O'Beirne

ICL
b a) f /*
c

«. 007
b J
a, (.son u

lj C 6 > >



Answer all questions. You must show the work that allows me to see how you arrived at your
answer, even if your calculator was involved. There will be a deduction of points if no work is
shown, even if the answer is correct. The Honor Code is in effect. Each of the six questions is
approximately equal in value.

l.(a) Find the GCD of 9427 and 23 19
Work:
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(b) Find the LCM of 9347 and 23 19
Work:
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(c) Find m,n such that 9347m + 2319n = gcd(9347, 2319)
Work: Check your answer!!
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2. (a) Write the binary, octal, hexadecimal and base-5 representations of the number 2014io
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(b) Write the base-6 representation of 20147= 3 1 3 I

Work:
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3. (a) Given 577x = 143 (mod 880) Solve for 0 < x < 880 x = 3 /
Note: x must be between 0 and 880
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Either show the solution or explain why there is none:
Reason if no solution:

Work if there is a solution:
Check your answer!!
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(b) Solve for 0 < x < 73 72 74 - x (mod 73)
(Hint: Consider a really easy way) Note: Your answer must be between 0 and 73.
Work:
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4. (a) Solve for 0 < x < 5 5 2 x = 19 (mod 23) x=
x = 21 (mod 24)

Work: Note: Your answer must be between 0 and 552. Check your answer!
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5. (a) Use the RSA algorithm to decrypt the 4-digit encrypted message E that was emailed to
you (a copy of the email is at the end of this test). Original message M = " " Vfy/i i o U

Work: p= 89 q = 47 r=4183 s = 3 a- b-

(b) Which two famous theorems from number theory were used in developing the RSA
algorithm? ( cr\'.f LUJtfcu"rtu^iXL^w and



0 k3 6. Use the Principal of Mathematical Induction to prove that for all n > 1

(L/+ it-} i + 21 + 22 + 23 + +2" = 2n+1 - 1

Work:


