1. (7 points) Prove that the open intervals (1,3) and (1,4) have the same cardinality, by
finding a bijective correspondence between the two sets. Show your work.
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2. (a) (7 points) Using the Euclidean Algorithm, find the greatest common divisor
(ged) of
a=—1575 and b=231.

Show your work.
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(b) Now use the Extended Euclidean Algorithm to write ged(—1575,231) as a
linear combination of —1575 and 231. Show your work.
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3. (6 points) Show that a perfect square (an integer that is the square of another integer),
always leaves a remainder of 0 or 1, when divided by 4. Show your work.
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4. (a) (6 points) Write the prime decomposition of a = 100 and b = 1176.
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(b) Using (a) find ged(100,1176) and lem(100, 1176). L o
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5. (7 points) Let a,b € Z* and p be a prime number. Suppose ged(a,p*) = p, and
ged(b, p®) = p?. Find ged(ab, p*) by giving justification. Show your work. (Hint: Use
the prime decompositions of a and b and how it relates to the ged of the two integers)
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6. (7 points) Determine whether the following linear congruence has a solution. If so,
solve it. Show your work.
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