22S-MATH-61-LEC-1 Midterm 1

TOTAL POINTS

20/20

QUESTION 1

1Question15/5
v - 0 pts Correct

QUESTION 2

2Question24/4
v - 0 pts Correct

QUESTION 3

3Question36/6
v - 0 pts (a) Correct.
v - 0 pts (b) Correct.
v - 0 pts (c) Correct.
v - 0 pts (d) Correct.

0 The existence is the only important thing here

QUESTION 4
4 Question45/5
v + 2 pts $$f$$ is surjective
v + 1 pts $$f$$ is not injective
v +1 pts $$9$$ that works
v + 1 pts justification that $$g$$ works

+ 0 pts No substantial progress
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1. (5 points) Prove by induction that
-1+2-24...+nl-n=mn+1)-1
for every integer n > 1.
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2. (4 points) Prove the following statement:

For every integer n > 1: If 3" = n? + 2n, then n is odd.
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3. Let f: X — Y be a function.
(a) (1 point) Define what it means for f to be one-to-one (injective).
(b) (1 point) Define what it means for f to be onto (surjective).
Let now f : X — Y and g : Y — Z be functions such that g o f is

bijective. j( er\\
(c) (2 points) Show that f is one-to-one.

(d) (2 points) Show that g is onto.
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4. Let [ Z xﬁg‘% 7Z be defined by f(m,n) =n+ 5.
(a) (3 points) Show that f is onto, but not one-to-one.

(b) (2 points) Find a function g : Z — Z x Z such that f o g is bijective.
Justify your answer.
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