Math 109 Practice Midterm 2 November 9, 2018

Name:

Pid:

1. (50 points) Check all the correct statements (in this question only the answers will be graded).
O ged(24,18) = 6.
(O The function f : [—g, g] — R such that f(z) = arctanz is a bijection.
(O The cardinality of the set F(X,[3]) = (4")3, where X = F([4], [n]).
(O The cardinality of the set I([3],[n]) = n(n —1)(n — 2).
O (120) = 90.
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2. (a) (5 points) Let n, a, and b be some integers. Show that if two numbers a and b have the same
reminders when divided by n, then a — b is divisible by n.

(b) (5 points) Prove that for every integers ay,...,a, there are k > 0 and £ > 0 such that k+ ¢ < n
k42
and Y a; is divisible by n.
i=k
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3. (10 points) We say that sets Ay, Az, and Az are pairwise disjoint iff A; N A; = 0 for every i # j € [3].
Construct a bijection from {0,1,2,3}"™ to {(A,B,C) | A,B,C C [n] and A, B, C are pairwise disjoint}
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4. (10 points) How many numbers from [999] are not divisible neither by 3, nor by 5, nor by 7.
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5. (10 points) Let m be some integer. Show that product of m consecutive integers is divisible by m!.



