CSCI 2200 RPI
Foundations of Computer Science (FOCS) 2017

QUIZ 1: 60 Minutes

-

Last Name: S cbekions
First Name:
RIN:

Section:

Answer ALL questions.
NO COLLABORATION or electronic devices. Any violations result in an F.
NO questions allowed during the test. Interpret and do the best you can.

GOOD LUCK!

Circle at most one answer per question. Total
10 points for each correct answer.

You MUST show work to ensure getting

full credit. ]_ 50




1. v/2 is what kind of number?

EA natural number. Af;' 5 wretumal.

@An integer. We PM wt v clom é?
6 @A rational number. Combrodicfrom
E‘E A member of the set Q.

} one of the above.

2. What is the set ZNNN S, where & is the set of perfect square numbers. The universal set is R.
&, the empty set.

Z= 10,4, . N
e ail
6 gl o g 2,70
@ The non-positive integers. - 0

W - N
The set is not well defined. W S= 4,9, 3

3. A={2,5} and B = {3,7}. What is the Cartesian Product A x B?

{6,14,15,35}. AxB= {(4,1,)] ac A, be B}
[B] {2,3,5,7}. -
= 2, , 1y 3) @ —D}
(. @esenecsen. f o0, (528
@ {(2’3)’ (3’ 2)’ (2’ 7)’ (77 2)(5)3)) (3) 5)1 (517)7 (7’ 5)}
None of the above.

4. How many rows in the truth table of (p — ¢) V p are T?

[A]o. T 3% P s T

[B]1. ks Py, T =) T

= ik 7 Fy T if (p9) e
@3. P e  eo~s F""L s )

Jo ahways T .

5. IF (you ace the final OR the quiz), THEN you get an A. You did get an A. Did you ace the final?

A Yes, f . ! ace
es, for sure \ r' {“"“‘:— CPV‘I/} -
No, for sure. ‘2/ e f/‘;
r! ?(A-
Yes, if and only if you did not ace the quiz. (E q/) >
' v
E Yes if you did not ace the quiz; otherwise we don’t know. TT 4]( 7 —=
1T R
Mone of the above. Tl T £ ¥
(rva3)and v 1lFlL T LA
Il F F F
pe Fl T L —
? ,o\/ ton be el | F i F
MW\/‘?‘W"ﬁ FA\VE | T T
! ¢lel F \ T




6. Which mathematical claims are T. Note, (a, b, c) € R3 stands for triples of real numbers (a, b, ¢).
/(I)IF(V(a,b,c)€R3:ax2+bz+c=0),THENa:=O - Sef aeczo b=z=| > ¥=O,
X (I1) ¥(a,b,c) e R3: (IF az? + bz + ¢ = 0, THEN x=0) —> Sef Azl k=2 c= |

A\ X e+ lzo is T whh
' only.
X==l
[C|Both I and II. Do Hus impli cofrse
@ Neither I nor II. dou M l/polﬂ( ﬁ/
@ ab,c

7. For a natural number n, consider the implication: 1F n > n + 1, THEN n+1>n+ 2
Determine whether the implication is T or F?

| A} Always T no matter what n is.

. ny ntl . y
|B| Always F no matter what n is. fwf"l : ’ .. WfL whe 1S T.

n+ | Z mtl
T only for positive n.
@ T only for negative n.
None of the above.

8. What method of proof is used to prove that /2 is irrational? e
Direct proof. A""M l? - i.- £lm’uf ngz
Contraposition proof. CN« . - % Q‘_- -7 a?yt;e)‘k_

Proof by contradiction. M&{”—h b L‘L_’ B evor
@ Induction. /9 M ‘L bt ‘ b= 2L

dn
Strong induction. M" Qo \J‘V,

9. Which gives a valid proof of the implication (pV q) — r. T
. r,$
Assume p is T and show that r must be T. A% - (P\/q/) 1S 7/ SL(*J !

_ va) 1S F
Assume ¢ is T and show that r must be T. ) i v ¢ T S how (f 1)
6 Assume r is F and show that p must be F. ,/

- 'E:
'D| Assume 7 is F and show that g must be F. L'ﬂ" [ ‘t/ “e )

@ one of the above.

10. P(n) = “n is even” and Q(n) = “n is a sum of two primes”. Translate “Yn € N: P(n) — Q(n).”

If n is a natural number then n is a sum of two primes. f

@ Every prime number is a natural number. FW 'Yl) . &, nic eutn #w. n

There is a natural number which is a prime number. is & Sua 4’ +W
E Fjvery positive even number is a sum of two primes. '?,('W'M
Some positive even number is a sum of two primes. u.l
Every BN U
Ame



11. P(n) is a predicate (n is an integer). P(1) is true; and, P(n) - P(2n — 1) A P(2n) is true for n > 1.
Which set captures all n for which we can be sure P(n) is T?

iﬁ; FO— e ar@

AllevennZl, M +mﬂ
L
A @Allevennzz erery M2 | Can SC  ven
A=

None of the above.

12. Which of the following, if any, is a valid way to prove P(n) — P(n + 1) in an induction proof.

(I) Let’s see what happens if P(n) is T. (IT) Let’s see what happens if P(n + 1) is F.
: (valid derivations) : (valid derivations)
17 Look! P(n+1) is T. v Look! P(n) is F. - v
’D\YCU" ( Mav?oh‘ﬂo"'\ 7~
None. I only. IT only. . th Iand II
13. We wish to break a group of n students into project-teams of 4 or 7 students.
noor oz s b €8
IF n > 7, THEN it can be done. 4 & ¢ 1 g 1 lo

¥4 Yy x
IFnle,THENitca.nbedone. y x X T 4y x X ‘fl‘, Lyt x 2‘7 G

|C|1F n > 14, THEN it can be done.

? 819 e )M . nZ B Com

> 19, it be done. —— .
I n>2 THEN it can be done 4'7'7 ‘f,‘&’fﬂ ,1’”‘”7 711/7 A.;
None of the above are T. ‘
pln) —5 ptnit)

14. A={z|z=12m+21n, for m,n € Z}. Tor F: A=17Z?

-

' Seppst D A~ e+ 2in = 2.
‘% Depends on m. Lig Aiv L‘j 2 KHS not div by 3
@ Depends on n.
Funry
None of the above. Y ¢ A S, A’ ff' Z_ .
15. What is the function defined recursively on the right for integer n > 0.
f(n)=nl
f(n)=2n- {1 n=0;
fn) =

(n) = 2™ x n™. ‘ nfin—1) n>1.
(n) =2" x nl. . Mg Qe 2" "?

None of the above. ?ybc’{r 'Ly ‘:"“A‘aﬁ-w (( o) = 2° b! H )= ﬁ “\_

/ . )=



