Math 505 Introduction to Proofs Spring 19 Midterm 2

Name: SohA-h‘a/\.S

o [ will count your best 8 of the following 10 questions.
e You may use a 3 X 5 index card of notes.
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(1) (a) Prove that for all integers z, if 2* is even, then z is even.
(b) Prove that /2 is irrational. (You may use part (a).)
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(2) Give examples of:
(a) a function f: R — R which is injective but not surjective.
(b) a function f: N — Z which is surjective but not injective.
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(3) Give an explicit bijection between the interval (0,1) and the interval (0, co).
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(4) State the negation of the following statement, using appropriate quantifiers:
The function f: A — B is a bijection. @
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(5) State the negation of the following statement, using appropriate quantifiers:

@ The function f: R — R is bounded above.
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(6) Write out a careful proof or give a counterexample to the following statement:
For any integer, the sum of the integer with its square is even.
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(7) Write out a careful proof or give a counterexample to the following statement:
If g o f is surjective then f is surjective.
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(8) Write out a careful proof or give a counterexample to the following statement:
The composition of increasing functions is increasing, where we say a function
f: R — R is increasing if z < y implies f(z) < f(y).
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(9) State the contrapositive and converse of the following statement, and then prove or
give a counterexample to each statement:
If f: R — R is strictly decreasing then it is injective.
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(10) Let f: X — Y be an injective function function. Prove that for any 4,B C X,
f(ANB) = f(A)n f(B).

fe v A, FHAns)= k) o (8)

bt < Sugpe X e F(Ang) ;—M 3 Y € Ang st —F(ﬂ-—
-w) u,éA,. =F) ¢ £(a)

v neb = fu) 6 F(e) So x=F{q) ¢ F(A) nE(8) ar requaed -
2 spre x e H&) n£(6)

M X € {{Af\ Hue (S ‘(}GA Y- {:(‘1):.’7(,
o e HP) Hue 15 3’%9% st f(g)= %

£ \'uu'\e,o\’\u =2 if H&ﬂ-ﬂ?’(—t\ W‘j*"@* lg;, o
v ¢ Aank § ) * U o ﬂﬂB‘tao v'utuu\rd.

fact

w:’-‘;



c:




