


1. What is a simpler expression for the set A = {n [n = k +m, k ∈ Z, m EN}?

A A{n |n ∈N}

[B]A= {n|n ∈Z}

CA ={n n = 1 +k, k ∈N}

DA= {nn = -1 + k, k eN}

E None of the above.

Pick any zeZ.
We know z = (2-1) +1

2. Define sets A = {n n = 2k, k €∈ Z} and B = {n |n ∈N}. Which of the following is true?

ACB -2 B
RBCA 1 & A
A=B

DANB={n | n = 2k, k €N}

E None of the above.

3. What is the value of the expression (pAq) → (-pVq)?

A Depends on the value of p.

B Depends on the value of q.

Always true.

D Always false.

E None of the above.

We know

(p29) PVa

(p^q)->pvq)=

Ξ τρ V22 Vτρ Vg=T
4. IF it snows on a given day, THEN the temperature on that day is below 35. There is snow

on the ground and the temperature today is -15. What do we know?

☑ It is snowing today.

RIt snowed yesterday.

On the day when it snowed, the temperature was below 35.

D It snows every day.

E None of the above.

5. What is another way to write the expression (pAq) →p?

AAq

BpAg (png) =p = p v79 vip
CpVq

Dp Vg

E None of the above.



6. Suppose I want to prove pq. Which of the following proof techniques will work?

A Assume p and show that it leads to q being false.

B Assume q is true and show that p must be true.

CAssume q is false and show that p must be true.

D Use a proof by contradiction to show that q can never be true.

E None of the above.

7. Which of the following claims is NOT true?

8.

A VxeN: 3y €R : √x  = y

BVx€Z: 3y €R: (x ≥0→ √ = y)

C V€Q: 3y €R : (x > 0→ √ =y)
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D V EN: 3y €N : √x = y "2€N, √Z 4N.
E They are all true.

Consider the set Q4= {x|x >0, x € Q} of positive rational numbers. Suppose I use the

following argument to prove that Q4 has a minimum element: since each rational number

can be written as p/q where q ∈ N, from the principle of well-ordering it follows that Q4 has
a minimum element. What is wrong with this argument?

A Not all elements of Q4 can be written as p/q.

B The principle of well-ordering does not apply to infinite sets.

Although the principle of well-ordering can be used to conclude that there is a minimum

denominator q, this does not imply that Q4 has a minimum.

D The principle of well-ordering is an axiom and cannot be used in proofs.

E Nothing is wrong: Q4 has a minimum element!

9. Suppose I try to prove n2 +10 ≥ 2n, Vn ≥ 1 using induction. What goes wrong?

A The base case is false.

B I need three base cases.

CI cannot prove P(n) → P(n +1), Vn ≥ 1.

D I cannot prove P(n+1) → P(n), Vn ≥ 1.

E Nothing goes wrong because the claim is true.

Exponentials goow
faster than

polynomials.

10. How would you disprove the claim: n4 > 2", Vn ≥ 3?

A Show that n1 > 2n for some n < 3.

B Show that n4 > 2n for all n ≥ 3.

C Show that n1 < 2n for some n < 3.

DShow that n1 ≤ 2n for some n ≥ 3.

E None of the above.

The negation of #n3:n' s

is Enz3: n4≤2"





16. What is another expression for the set AN (AUB)?

A ANB

B AUB

A

D ANB

E None of the above.

subset of
A

An (AUB) =AnB UAла
A

Union of A and a subset of A
is just A.

17. What is a formal way to define a square of side 1 centered at the origin of R2?

AS={(x, y) |x < 1, y ≤1, (x,  y) ∈ R2}

BS= {(x, y) | ≤ 1, y≤1, (x, y) ∈ R²}

CS= {(x, y) | x < 1/2, y ≤1/2, (x,  y) ∈ R2}
-ו
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([D]S= {(x, y) ||x ≤ 1/2, y ≤1/2, (x, y) ∈ R2}
E None of the above. -/21

Let An = A21 and Ao = 3. What is a general formula for An for n ≥ 0?
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19.
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A An23n Base case: P(o): 3°=3. V.
B An=32n

An=22" Inductive step: P(n): An = 3
D An = 32"

E None of the above.
= 3
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P(n+1).
Suppose I create a new type of rooted tree, called rooted tertiary tree (RTT), as follows:

Anl =32)
n+l

2-27
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ت

주시

1 The tree with one vertex is an RTT. [base case]

② If T1, T2 and T3 are RTTs with roots r1, r2 and r3, then linking

r1, r2 and r3 to a new root r gives a new RTT with root r. [constructor]

3 No other tree is an RTT. [minimality]

What do we know about RTTs (recall RBT stands for a rooted binary tree)?

A If a vertex has children, then that vertex has three children.

B All RBTs are also RTTs.

C All RTTs have an odd number of vertices.
constructor looks like

No empty
trees. So

Ο
D All RTTs have an even number of vertices. T JI. Base
E All of the above.

0 0
case is

trivially tru
20. Suppose a rooted tertiary tree has 7 vertices. How many links does the tree have? since vertex

(A D6 B7 C8 D9 E It cannot be determined. has no

#links =# vertices - 1. Base case: I vertex, Olinks children
Inductore atep: add 3 links ond I vertex: L=(ni-1/+()1+(15-1) +3

一3+3-11-1!
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