1. +/3 is what kind of number?

A natural number.

A rational number.

ﬁ An integer.

n irrational number.

None of the above.

2. Fmd the correct expression for the recurrence given by Ap = 1 and A, = 3(Ap—1 + 1) —1 when n > 1.

Bose coap e e (n=0D

[C] A, =5-3" —4 Iiﬁ\k’:d;{oq 6@ AYM—I - a‘)-5m-\_—i
e T A=3@sde -

None of the above = (;2 . ?)ﬂ % - | %

3. Which of the following is equivalent to the proposition Vz : {(~3y : R(z,y))?

(4] 3z : vy : ~R(z,y) v

Gy &
Yy R(x,y) C\ N © 3
. 1R (x,

Vs::E!y:R(:c,y) ‘6

@ Az : Vy : ~Riz,y)

None of the above,

4. An integer n € Z has an odd square, that is n? is odd. Which claim is true?
n is positive. i
2 e L3
n is divisible by 3. \\ o3 W Z (< '“@5 0 1= E)Aa
@i e o TN S
- | VA contogo
E n ig divisibie by 3.

None of the above claims are true.

5. § is recursively defined as follows: 1 € S, 2¢€ 5, and if a,b € 9, then ab+1 € S. Which of the following

is not true about 57 % S;l Q\ 2) q . 3 = N

S contains all the primes.
[B]s1es. iﬁ&"\*\ o%—H

All powers of 2 are in 5.

@ Given an element = € § that is not 1 or 2, the pair (a,b) that satisfies ab + 1 = =z is unique.

All of the above are true. &‘,r%. q : a q + ‘

i




6. Which of the following captures the proposition “For p to be true, it is sufficient that ¢ be true”?
P

IEI hali] —3 =)

None of the above,

7. All that we know of P is that P(1), P(2), P{3) arc true and P(n} ~» P(3n), We can conclude that P iy
true for which of the following valuey of n?

[&]12 Py ot £ Nz 3L for zone L
.\“_@51‘ or n = &.5Q
©

300

All of the above.

8. Which of the following i neot equivalent to p + ¢7
[A](=p = =q) A (=g = )
D -3 q) A{~q = —p) .,..(‘,(_47_!? i ET,;W\W 1o ?-‘9:1/
[C](-p Vv a) Al=g V) |
D] (v = a) At=p — —a)
All of the above are equivalent,

9. Which of the following is the negation of “There s a student who got As on all the assigmnents and
attended all lectures, but did not pass FOCS"? Let A(x) denote “v got As on all assigunments”, L{x)
denote “z attended all lectures™, and P(x) denote “a passed FOCS”,

[Alva: A(z) A L) A P() on%{t\&l . 3)( ‘ A (_)() AN L(X> A ’1 -PCX.)
@ 3z A(z) A L{x) - P(z) : - ‘
vx: (A ALKY) V PR

eankion °.
Va : Plx) = A(x) A L) \ 6
a { Ay A L{z)} Vv Plx)

None of the above,

10, Which proof technique is most appropriate for showing that the produet of any two consecutive integers
is oven? D( ’
irect. . txm'k[% ong k"i" % €ue)

(5] Leaping Induction. So the. produck of Y {wo 1= euen
Contrapositive.

[D] Contradiction.

None of the above,
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11. Which proof technique is most approprinte for showing that py < 22" where py is the kth prime?

[A] Direot. Btd ‘b'mmch icduchon & Baae é{ & aai

l—___B—] Contraposition.

Tnduek ‘ okielu . e
'Ong Induction. MMU{ %ME‘ Aﬁ@w PI PR Pkﬂw K

I K-}
@ Contradiction, Pk < P‘PZ., .Pk_l 4] P 90‘? £+t +4
None of the above, £ aak —-& + < a ak

12. Consider the recursively defined function f(n} = f{n/2) when n € N is even and larger than 1, and
f(n) = fn—1)+1 when n € N is odd and luger than 3. How many base cases are needed so this

function is welkdefined on N7

It is already well-defined. = Ry — _C (G
o [Fos t@ el e 2w

[c]2)
[D]s

None of the above.

13. What is the difference between nsing Induction versus Strong Indaction to prove P(n) for n > 17
The base cases are different,
Indiction is usually casier than Strong Induction.
In Induction you prove P(n + 1). In Strong Indnetion you prove P(n + 2).

@' nduction you assume P{n). In Strong Induction you assume P(1)A P(2) A+ -+ A P(n).

E ] There is no difference between the two moethaods,

14. Which would be the worst choice of proof technigue for establishing n® < 2" when n > 807
Leaping Induction,

@ Strong Induction.

Weak Induction.

Wie & an indbckon ap?rog?r\bk-\* Pfcbleﬂf\

Al of the above are equally suitable methods.

15. Which proof technique should be used to show that there ave no rational solutions to 22 —dz+1=07

D'n'(:(:t.. This & eCtUE‘UOLleU‘:k {0 = ‘3;6\3 Y nuoders

Coutrapos'ttivc. a—t r?; ore. (rradton Yhio HU be(-wﬁ’e‘ L

ontm('lic’r.ion. QDD UL Yo 0 ("'C!:HOI\Q‘\ 2 "“\‘:5 m&jc}’ﬂlm
@hlductiun. fé) {6 (a**(om‘ = UDh{Ch & O coi’kﬂf‘anlld'ion .

None of the above,



H =0
16. What are the first four terms Ag, A1, Ap, Az in the recurrence An = "
- 3An-—1 -+ 2 n 2 1.
,17,53
1,5,8,11
1,3,6,9

[D]1,3,8,12

None of the above

/Y\{ ’PO 17. Let A ={7k|k € N} and B = {3k} k € N}. Which statement is true?

/ _ . “
oﬂ@ gihw lorment An%‘%XlQ! dvideas xj
f a.si\r‘)neeemen
Clacs MO Ihan

A and B contain only odd numbers.

18. How many lines are in the truth table for the proposition p — ¢ Vv r?

g=3>

None of the above
19. Which is the appropriate proof technique for the claim: n7 is odd - n is odd ?

n G ewen = n=ak for K€ 74

' = T nlb, 7
Contradietion. _7 n - a (Ol R >
- . '7 .
[D] Induction. D n s even
None of the above.

20. For which of the domains N, Z, @, R is the following statement true: Vo : (Jy : 22 > y)?

AN nok Yoo, For R 1 consder x=4.
[B] N and Z e for Z >@ ard R as x
' Q, R OUM% ok W@e Aomatl\s %ai—t&%
[D] @ and R >0 7~ eo lake 4= ~\

E None of the above are correct.



