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(1) (10 points) Decide whether the following functions are Injective, Surjective,
Bijective, or Neither. Circle the right answer. You don’t need to justify. (If you
circle B, you don’t need to also circle I and S.)

BNf NN, f(n)=n+1;
SBR,

BNy f:NxN—=N, f((n,m)) =n+m;
I@N f: R —Z, f(z) is the integer n such that n <z <n+1;
ISy f: Ax B— BxA, f((a,b)) = (b,a);
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(2) (10 points)
Let A, B and C be sets. Prove that

C\AC(C\B)U(B\A).
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(3) (5 points)
List all the elements of the set ({0,1} x{ a,b}) x {e, 5}




MATH 199 - MIDTERM I

(4) (10 points)
Use the axioms of the integers to prove, without skipping steps, that

VYa,b€Z (a-b)?=a*b*

(where z? is defined to be z - ).
Recall the axioms:
(M2): VYa,b,c€Z, a-(b-c)=(a-b)-c.
(M3): Va,beZ, a-b=b-a.
(M4): 31€Z, 1#0&Va€Z,a-1=a.

) / \
o\ = (é/@\) - éj = o fé {i@u\)j
’; - /) dyé RS A 7 M2 \.

. 5\ \%
= [ho)- L)
Mg Ll &}; é«;{,
/ s 3% é a&
i LT

2 1L
- f&‘* ' o e
ekl [



MATH 199 - MIDTERM I

(5) (10 points)
Let X = N x N. We define a relation ~ on X as follows:
(a,b) ~ (¢,d) <= a+d=b+c.

(a) Prove that ~ satisfies the transitivity property:
(ER3) Vz,y,z € X, ifz ~yand y ~ z, then z ~ 2.
You don’t need to prove it form the axioms of the integers. But do remark at which

part of the proof one would need to use the axioms of the integers.

(b) List a few (say four) elements of the set C((3,5)).
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(6) (5 points) Let A, B be non-empty subsets of R. Assume both of them have least
upper bounds. Prove that if A C B, then

L. ub(A) < Wb(B).
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