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Write answers and show all work on these sheets. Since partial credit will be given, show sufficient detail.
The number of points for each question is shown in parentheses after the number of the question.

1. (10) a. Write-(110101); in base 10 (decimal) expansion.
(11010) ), = K25+ 124 px 24 142402 4 [ 2° = 32 + g+ H+ (= }5 3
b. Write (21),, in base 2 (binary) expansion.

21,= lo+14+] = 2 te0x 2301825 0x2 4 ¥ 2% = JlO10 |,

2. (10) é. Use the Euclidean algorithm to find the gcd (44,52). =
52- 441 +8 > 8=52+44(-)
W= g5 +4 > 4= 4448 (-5)
3= Uh2 = 4+ (-9) (52+ H4(H)) )
= Yyp(1#5) +52(=5) = 4.+ 52 ES )
b. Express this gcd in the form 44s+ 52t (as a linear combination).
[ 4= 44(4)+52(-5)
3. (10) a. Find an inverse of 2 modu}o 17.
2x=| (meed ¥ ,
Q,q:\s—sl(wl:})ﬁ 2"\59 M(l?) (TA"ﬂjeerf)

b. Solve 2x = 7 (mod 17) —_ ]
9.2xz 9% (oud17) l B‘-”ZM'QJ
X263 Lmordr)

4. (5) Find the non-negative integer less than 28 represented by
(3,5) = (amod 4, b mod 7)

E N ‘l‘D?)(YM&q-)'\ < ZB" 37 ?‘)' I ISJ@) 33,,»,‘4 .
Al 1 (228 5, 12, 0h 26

(19 ] smae 192 30mdt) and 1925 (wed?)

5. (8) Which integers are divisible by 5 but leave a remainder of 1 when divided by 3?

=0 (wd5) : 0, 5,00,
A= 1 (med3): L,4,F,(O

=10 mgdl5

—— 1




6. (10) Compute:

0 140404l O+0+D+D
1:0-0.1 1 otg+0+l  o+I+t0+0 | =
0101 117\ rovl+ o+|*1+0
S A0 9 [
3 __' Xz - # \

‘31. , w \ { ‘
1001 [L9 [invioag)eoavCin) (qu)v(OA‘)v(OA')v("“g o;’é’f;’j( g:f’v‘;‘
0101 o(l) 1 = (AW IAGN (oA 1)V LIAY) (0’@'(,‘,"(‘)\'({9'\\,)‘;((::@ tyovivl Ovivi
1111 5 (m)vum\v(hﬂvUAD (1a0)v (ial)v Ua t W ..

7. (10) Determine whether the following argument is valid. First write the argument form
symbolically, using letters for positive statements only. M= S(U,lo ma,#. mier C:= SIW‘ C8n

She is a math major or a CS major. D= Shimpyr ds "Wﬂ\ S=Ghyia sm,

If she does not know discrete math, she is not a math major.
If she knows discrete math, she is smart.
She is not a CS major.

- She is smart.
z40c 1C 1C - '
12()\\’—51M = 1"'\ "’_’,DM = 7C/7-[7)M = lg,j—é e SW’W
— _s M )
1Dc—7 S :—1Dcf S D=9 S Moty e

o W3 Vakd

8. (6) Give an indirect proof of: If n is an even integer, then n+1 is odd.

A sslimt M\Aj n+l¢‘nm* Hd. h= 2m-|‘—2(m—l)+‘
Thew n+l5 Wan: nel=2m | N il That &0, n s natwen.
9. (10) Use mathematical in ucm’t'omrove: 1142243344 n-nl=(n+ 1)1 PCM>
pa)s 1o =l=2=1 = (1+)1- |
Asstng: Pl): 111420204 4nonl S00) -]
T (A4 2: 20 nenle (R () = ua)i-l+ ) ()l
= (n+ 1)\ [146r +D] - =[n+pd} =1 whieh & Platl). com il

10. (8) Suppose that |A| = 4 and |B| = 10. Find the number of
a. functions f: A-B. . ,
‘F‘S’-kQ{IIM 4’%(4[]“13“33a+) mmw g‘MB S
= /0,000
b. one-to-one functions f: A-B.

‘F=§JW+0WWLWW he ai’s are diatmed .




11. (19) Find the number of bit strings of length 12
a. (2) that begin with 110.

b. (2) that begin with11 and end with 10.
c. (5) that begin with 11 or end with 10.
d. (4) that have exa(;tly"i 1's.

e. (6) that have exactly 4 1's and none of the 1's is adjacent to another.

&+ 11Obybg ... b, =5'2

b 11hy by < by by [0 @:254

C- No. that bigmith 100 11bsby. .. by by, = 2"= 024
No, Hat o it 107 byby. . bq(a,o?O 2= /0”

No- Mwawm ) andaedwitth [ 12 907 256
mllwwmvf\ & 2°420-78 - - 1772

d. CWL*M Bm%z ZWW/S,WWW"ZOS-
]C(Wf J 495

e. A bit- Mmmamwﬁmsm{’i IDMW"}OL‘"

YW K ondy vith o om0, thin it s 447”/“'6‘ J ‘
& Ho 8 gloh, chavma U To aowr rhe 10 ponss the umandle bt

(95 C(QJL") '
(ﬂ)l‘(%&awvﬁxl %M«Iww 3 Jp W@MKOS(‘W
WMWAM of the 8 sl 3 Jp bt He (0 pArs

C(8,3

Co@)+C(8,3) = [CLH) = Lpigr' =126
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