1. (20 pts) Use mathematical induction to prove the identity
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2. (20 pts) Find the largest integer n such that n? divides 10!. Justify your answer.

T orwg dachuritahion 10l = (25) (3:3>(2)F-(23)
6. (22Y-3-2°1 s 2%.3%.5%F . Tarbre tfa

priwe Laclrizabion o fue Emgxs% w such Frad 0!
s we 2830S < 70,

3. Consider the RSA cryptographic system with modulus n = 9797 = 97 - 101, and private
encryption key e = 17, so E(z) = z'" mod 9797 is the encryption function. Let d denote
the private decryption key, for which D(z) = z¢ mod 9797 is the decryption function.

(a) (10 pts) Specify the congruence Ad = B (mod C) which d should satisfy.
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(b) (10 pts) Given the information that 3953 - 17 — 7- 9600 = 1, find d.
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4. What can be concluded about whether 949 is prime or composite from:
(a) (10 pts) the information

3% =1 (mod 949)?
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(b) (10 pts) the information
3%7 =703 (mod 949), 3** =729 (mod 949), 3** =1 (mod 949)?
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5. (20 pts) Find the number of 5-card poker hands containing 3 of a kind (3 cards of the
same face value) but nothing better—not 4 of a kind or full house (3 of a kind plus a pair).
Express your answer in terms of permutation and combination numbers P(n, k) and C(n, k),
powers and products. Do not simplify. Your reasoning should be visible from the form of
your answer.
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