Name: SOLUT( ONS

Tuesday March 1, 2011
MATH 42 — Exam 1

\For full credit, all work must be shown and clearly presented. No calculators.
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(5 points each)
a. Find the GCD of 654 and 163.
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b. Write % as a simple continued fraction.
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c. Find all integral solutions to the equation 654z + 163y = 1.
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d. What is the multiplicative inverse of 163 in Zgs,?
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2. Consider the following four functions. Put them into the chart based on whether they
are one-to-one and/or onto. No partial credit will be given unless work is shown.
(10 points)
I f(z) = 2z as a function from Z; to Zs.
II g(z) = 2z as a function from Zg to Zs.
III h(z) = 2z as a function from Z; to Zs.

IV j(xz) = 22 mod 5 as a function from Z to Zs.
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3. Decide which of these congruences have () solutions, 1 solution, or 2 solutions. No partial
credit will be given if no work is shown. (10 points)

I 50z =17 mod 67
II 50z = 17 mod 166
III 50z = 16 mod 166

No solutions

One solution

Two solutions
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4. Compute 3*2 mod 3500. (Hint: First compute p(3500).) (10 points)

agN0= em0s = Pkl
So Wz = W) Qi4) ¥lizs) = 6 (4-2)(125 - 25)
z G 2+ 180 & UIBO -

[2e0

T L L el e

2902 e oaah
O 08 AL s B e G el SR



5. Prove that if a = b mod m and ¢c=d mod m, then a+c=b+d mod m. (10 points)
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6. Prove that for integers a, b and ¢, if a | ¢ and b | ¢, and if (a,b) = 1, then ab | ¢. You
may use the fact that if (a,b) = 1, then there are integers 2 and y such that az + by = 1.
(Hint: Think of the proof of the Fundamental Theorem of Arithmetic.) (10 points)
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7. Extra Credit: Verify for at least 4 natural numbers n that

= Z @(d).

o
Prove this fact for all n in N. (5 points)
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