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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 it. (If
you circle B, you don’t need to also circle I and S.)

@SBN: FNoN, f(n)=n+7.

I@B N: f: Nx N Z f((n,m)) =n—m
1B N: 1 ZxN—Q f((nm) =2

(LB B N: f: A— P(A), f(a) = {a}, where A 0.

1SEIN: 1RO R, f(z) =2
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(2) (10 points)
Let f: A — B be a function and let By, By be subsets of B. Prove that

F B\ Ba) = FH(B)N\ FH(B).

Lok sceA.
Tow e [B8) = fpel €Barbe
o e 1B A =t B.)
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(3) (5 points) List all the elements of the set
(2€Z | =4} x{z€Z|2*=09}.

§(2,9),2.9), a2), (2.2)
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(4) (10 points)
For every d € Z with 1 < d, using the axioms of the integers and without
skipping any steps, prove that for every n € N,

1 <d,
(where d™ is short for ((..(d-d)-..) - d) - d).
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m times
Here are some axioms and facts you may use:

Axiom M4: Vae€ Z,a - 1=1a=a.

Axiom 02: Va,b,c€ Z,if a <band b< ¢, then a <ec
Axiom O4: Va,b,c€ Z,ifa<band 0 <c¢, thena-c<b-c
Fact 1: Va € NVm € N, g™t =a™ . a,
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(5) (10 points)
Let X = N x N, We define a relation ~ on X as follows:

(a,0) ~{¢,d) &> a—d=c—b

(a) Prove that ~ satisfies the transitivity property:
(ER3) Vz,y,2€ X, f x ~y and y ~ z, then z ~ z.

You don’t need to prove it from the axioms of the integers. But do remark at
which steps you axioms, of facts from class, etc..

(b) List the elements of C((3, 2})).

(C?/) Su&)[?ose @—,L\N(Cﬁcl) oVJ( @J”(Q/F/
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(6) (5 points)
Let A, B be non-empty subsets of R. Assume that

lub(A) < glb(B),

(where lub is short for least upper bound, and glb for greatest lower bound).
Show that A and B are disjoint.
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