CS 3310 fall 2020 final. Closed book, notes, computer, etc. Name: /4 ns w'er o

1. Write the truth table for the proposition (—|(_r —>-q)Vv(p &Lér)} [

r)
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2. Write a proposition equivalent top—>gq using only p,q,— and the connective A.
(1Pve)
(tevg)
ety
i (PA1a)

In question 3 below suppose the Variable x represents students and y represents courses, and:
T(x,y): x is taking y.
Write the statement in good English without using variables in your answers.

3. xVyT(x,p). Se € I( e Uf

4. Consider the following theorem: If x is an odd integer, then x + 2 is odd. Give a direct
proof of this theorem

( 22 k{\()/
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3. Fll’ld three subsets of {1,2,3,4,5,6,7,8,9} such that the intersection of any two has size 2
ancf&the mtersecu(m of all three has size 1. HINT: Use a Venn Diagram.

6. Suppose U= {1 2% ’9} A= all multiples of 2, B = all multiples of 3,
andC {3,4, S 6 7} Find C - (B - A).

,-_ = :_.r f/‘f[ &F :I

7. Give an example of a function /: R — R that is Onto but not 1-1. Remember that Onto
means every element in the codomain gets hit at least once, and 1-1 means that no
element )ﬁ‘ the codomain gets hit more than once. So you need a function where they all
get hit at least once and at least 1 of them gets hit more than once.

Wr o 7

8. Suppose'Set A has 5 elements and set B has 3 elements. How many different functions
map the elements of A onto the elements of B?

]

N }/': Ip’{.
/

9. Find a\f?‘mula that generates the following sequence: 15,20,25,30,35,....
™ h apTec 2
10. Llst all posxtwe;mtegers between/Z and 30 that are relatively prime to 20.
2.0 1€ Made pl 2 Gn £

/] (%09, 2 AR, 2 429

Ijzwf\ f)f_ -51; “,/ ) ‘f ) “ ‘1.. / 1, «l, £3,¢ H<
I1. Find the hexademmal représentation of ABCie+ 2FSi6

/& B¢

i £ K

D B {1

12. What sequence of pseudorandom numbers is generated using the linear congruential
generator xn.1 = (5x,+3) mod 13 with seed xo = 1? List the numbers until they start repeating.

i
Sei +3 =28
(58 +3) %13 =1

(s r3)B17 =10
(50 #:3)%i = 1 jepenT
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13. Convert (204)10 to base 2.

L
b= 213 fFogu
’3ﬂ_z'i+f7_ .
: 5 a-m;‘«e/:lfoouoo2

14. Use the Euclidean Algorithm to find gcd(900,140).
990 = H{OOM(J + 6o
40 = 6o 2 1’@
bo= 2013 v

In questions 15 and 16 below suppose you have 30 books (15 novels, 10 history books, and 5

math books). Assume that all 30 books are different.
15. In how many ways can you gather a bag of three history books and seven novels to give

o a friend? Fpa i ; ,
t C [10}%)9({/‘5}7)

16. In how many ways can you put the 30 books in a row on a shelf if the novels are on the
left, the math books are in the middle, and the history books are on the right?

I\T( ¢ 5“! f /O‘(

In questions 17 and 18 below assume that you have a bowl containing hard candies: 50 cherry,
50 strawberry, 40 orange, 70 lemon, and 40 pineapple. Assuming that the pieces of each flavor

are identical,
17. How many handfuls of 15 are possible?

CR(S i8) = ¢(14,1%)
NoTe ™dT 1The S‘v,o//'?’of each <lave” doe Nar Marer,

18. How many handfuls of 15 are possible with at least two pieces of each flavor?
o of "} vy / s CholeS qre ma de¢ (".‘J i '-}] V4

cR(S5,8) = ¢ (9,5)

19. Find the next largest permutation in lexicographic order after 3254?\71.
TarseT e placed WM v ne
SRSRITE H95er(7)
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20. What is the probability that a fair coin lands Heads 6 times in a row?

i,4+£.1L.4% 3,
2 2 2 _:z'z%

21. A group of ten women and ten men are in a room. A committee of four is chosen at
random. Find the probability that the committee consists only of women?

c(10,4q)
Answer Key w——
£ (20,4)
Ly g |r |atr>=9vr-r
T [T [T [T
r [T [ [T
T F [T
T F F [T
F [T [T [T
F T |F F
F |F T F
F |F F |F
2. —(p A —q).
3. Some student is taking every course.
4. Letx=2k+ 1. Therefore x +2 =2k + 1 +2 =2(k+ 1) + 1, which is odd.
5. For example, {1,2,3}, {2,3,4}, {1,3.4}.
6. {4,5,6,7}.
7. f(x) = (x)*(x-2)*(x+2), for example
8. 3%3*3*3%3,
9. an=5(n+2).
10. 1,3,7,9,11,13,17,19,21,23,27,29.
11. (DBI),,
12. 1,8,4,10,repeat
13. 1100 1100.
14. 20.
15. 10][15]
317
16. 15! -5!-10!.
17. 19]
a
18. 9]
4
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Name: /jf nswerd CS 3310. Fall 2020 Test B. Final Exam.

For question 1 below, suppose the variable x represents people, and:
T(x): x is tall.
ed quantifiers. | , _
% U i l'TK'F/"’ir:(“.'(T (“F”,'r’n{/h;,f

F(x): x is friendly,

Write the statement using these predicates and any nee ;
beijws TA

1. All tall people are friendly. /% [ T (%) —7 F‘(')C)
0 Y b T 3 [ . I
N oTe e ANSyer 1S Mt ]\7(( ( f‘(a") A F(X,}-1 € t/ﬂ"‘?n.-w i$ Tall and €1\ 0nd o,
For question 2 below, suppose the variable x represents students and y represents courses, and: 7
T(x,p): x is taking y.
Write the statement in good English without using variables in your answers.
2. WxIyToy). Al STUdenTS are Taichy arleast ove Course,
3. Multiply (4103)s and (2230)s , keeping the result in base 5. yiol ¢
X2230
Jooo
22 2 [ Y
- P32y
100009 +5000 10 1321
4. Convert (10000)10 to base 2. ° 7% > 2, 25w 1y ——
259 2201250 +0 [_Z_O_o_! 0 21(05]
L2V 22, b28me 1 G o - Pt |
B o o 125,49,
-, - 2'31‘1[1{ "-{'5
-"'2:.‘1,.”. KZ”‘/{_{
£ = =il Y2000 4
22, Mo 2+o 4y
5. Convert/(,}2_3)5 tobase 10. 7y =5, 349, 220040 | ANSwep
it S '1 - ; il = T = ~—
v r - 2' ’ J\ “~ 2.\ / A Y
Ss \ i or1lllo Q-’._‘;l 200i 0oy (
5. s =
6. Use the Euclidean Algorithm to find gcd(580,50). : ﬂ(/ - 2 0.t +30
SV 23007 133
30 2 20 ./ &, =~

7. Find the inverse of 9 (mod 32), using the algorithm from class. Show your work.

3224:3 45 5 232-93 |2 =GF2(3243) 3 232 ~04
o

q . 5‘.-1 4y H =29 -5 [:_Tﬂ(qaﬂ -~ -9 ¢ Qs
S2 Y ki 125 _y "
g =1 'qio L2
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8. What sequence of pseudorandom numbers is generated using the linear congruential
generator Xo+1 = (3xn+2) mod 13 with seed xo = 1?7 List the numbers until they start
repeating.

‘;7;.0[ +0 25
o .
‘\75"5“*‘1)0/0‘3 M
(f_’)r | f‘l) \7(0(/" =51 [ rﬂ.l,-raqrr
For questions 9-10 below, suppose that a “word” is any string of exactly 7 letters from the 26
letter alphabet, with repeated letters allowed.

9. How many words are there? 2.6 NP 2 1 26, 2()1('

£ g r =3 n_'l
e {71 2) 83 TEIN
10. How many words contain exactly 2 vowels? #¥& ¢ & /<) | N
. P4 \ o Mercehges
N e v .r"'v‘,? Vow #’.fl! V’ w23 C H\}i Ley

List the next 4 combinations in lexicographical order after “1257”, when taking 4 items
11. atatime from the set {1,2,3,4,5,6,7}. 267
(Y N
| 34y
. P 3
For questions 12-14 below, suppose Baskin Robins has 31 flavors of ice cream. You are
supposed to choose flavors, where order does NOT matter:

12. How many ways can you pick 5 flavors, where repetition is allowed?

CK(”/‘K’) = (:[35“;5\]

13. How many ways can you pick 10 flavors, where repetition is allowed — given the
following restraints: Peppermint must be one of them, cherry must not be, at least 2

must be strawberry, and at most 2 must be vanilla?

Faly /4] II -
L.\ 9

L, j0]
k(3 iifq) Fe PPermiaT Chose w
Cr (20,q) Ao ey
CiR ( 3 9,1 ) L STrawb ’f‘j C N ose
[cr (%o., 7)— CR (30, 4) ‘\f:’WTWT bid 3 or e Van;il
14. How many ways can you pick 5 flavors, where repetition is NOT allowed?

(3], 5)
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15. What is the probability of being dealt “3 of a kind” when given 5 cards from a standard
deck of 52 cards? For simplicity, you may include anything more than “3 of a kind”
such as ‘4 of a kind” and “3 of one and 2 of another.” Show your thinking.

(3 0o (HY2) 13 Vanks T0 Choose €rom
o T H Wy TO5¢T 3 of 4 SuTS
¢ls25)
16. Find the prime factorization of 90.

203§

C(L‘q.-l\ WayS o E LagT 2 Cards

For questlons 17-18 below, suppose nine people (Ann, Ben, Cal, Dot, ]Ed Fran, Gail, Hal, and
Ida) are in a room. Five of them stand in a row for a picture. F ( q

17. In how many ways can this be done if a taller person must be to the left of a shorter
person? (Assume all have different heights.) { q, 5’)

Ounl o/ clhvoge Which 5 e ,f,f’r'def iy ‘F;Xe!j :

18. In how many ways can this be done if Ann and Ben refuse to be in a picture together?
(That is, a given picture may contain Ann, or Ben, or neither, but never both.)
Bud 18 Avand Ben 0O i pi ez S+ s p(T,3)
Goaf = > Tom ol Beg Iegy
ol - [ o /P 9,5) = Fou ij{é
19. When dealing with Boolean variables, there are several-Boolean operators we know of;
such as And, Or, Implies, Exclusive Or, Nand, Nor, etc. How many unique binary
operators could we form? (That is, if we create another operator that has the same truth
table values as the And operator, then it would Not be unique.)
P 1% | Qpecaine b1 oS
910 | ¥ g /]'\/( \)’()i’r(/(q))’"{)lﬂlf}f\ L.{ o ool € i/\ﬂf/ﬂ‘]

(

alf | ¢ _

Lo | - : L, = T -

A7 2 S0 Mere are 242 16 May y/emT@rSf
20. How many bit strings of length 10 contain at most two 1s?

c(10,2) 4 ¢(i0,1) & c(10,9)

21. Add (4133)sand (4234)s , keeping the result in base 5.

‘r qz>»l.
134272
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