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e JoJubion S

S_ection 5.1

1. For each integer below (i) trace the standard algorithm (Algorithm 5.1.8 page 226) to deter-
mine if it is prime and (ii) find its prime factorization.

(a) n = 966 ((/) 2 divid 966 So et prime
(D) 166<2-483 =2.3- 16| =2-3:7 -23

(.C) 1ZF is netdivisbl b'j 2,35,3,1. Sing JB?WZ?-) 123 s prime.
(b) n =127 @D 122 ( S 1S aon 'FYEMJ?&LW}‘;HM)

2. For each pair of integers find (i) the greatest common divisor of the pair and (ii) the least
common multiple of the pair.

(a) n =30, m =120
%cd (30,126)=30
lem (3€,120) = 120

(b) n =104, m = 363
n:!o4:.2,3. 13 %LA Cloq,'bb%\ =4

O Sl lem (o 3D = 104 363 = 37,752
(c) m =172, m= 306 2

n= 23" ca(a)b) =23 *I3 72:306

2 3 2. = - ,——-""'""—-
me 23 -1F lcm(}2;3°f=3=7"3' E —-1224? T,
albemaly
(d) n=22.3-5%, m=2%.5%.7 Vit
* 3
ﬁcd(n,m\=2 5 = 500
3
}CMCH)M) z2.%. 5‘1.? - {DSIOOO
3. For #2d, write n and m as products of the same set of prime factors.
2 4 50 .
YI=2'3'5';7_ Q;UM ?;.o when needed

o %
mz 2.3 .5 7



MaATH 307 SPRING 2016
DISCRETE MATH WORKSHEET §5.1-5.2 21 MAR 2016

4. Let m = p§'p32p3® .- . po» and n = p’p2p% - - pb» where a;, b; € Z""9,

(a) Is pi*pa*p5® - - - pi» necessarily the prime factorization of m? Explain.

Ne.
Sma 0, and b coud Yo Zso i+ 1S nd nece/bsavilj
LN

He prinu fadloy 1 zatis, of m.

(b) Give formulas for the greatest common divisor and least common multiple of m and n.

3“\ { ,h\ - Pmm(anlo,) m-m(q.,_’]a.b“ min(an,lon )

! ?z. ) Pn
N
Yam (min\ = ?:m*(a';o' Max(a,,,ln,) nay (qr)lon\
t, . Py

5. Write a formal, direct proof of the following:

Let n, ¢, and d be integers. If dc | nc, then d | n.

P Lot noc,deZ . \§ a\c\hc)%ux dc#0 omd dqed
Se Hak dc-cf =nt. Sue dego e bnow c#0. Thus we
can Aivide Hne p"i‘mhm dcc‘/—’- ne b'j e —ha%d' dc‘/:h.
Since gEE and d#0, we have shewn o\\“-
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Section 5.2

1. When a number is represented in

o decimal form, digits are selected from the set {o 1, Z 3 '-[5‘ A ;L <3 q } and each
position represents a power of __18

) 2 R o
So the expansion of the symbols: 8032 is_OXI6 +0.10 + 3-J0+2-10

e binary form, digits are selected from the set { &, | } and each
position represents a power of

£ 2. \ s
So the expansion of the symbols: 1101is _} X2+ ' 2402 4+ 1:2

e heradecimal form, digits are selected from the set {0 123450638 ‘ZA.B“, DEF} and
each position represents a power of _/

3 2 ' o
So the expansion of the symbols: 204F is Z2°1le + 01 4 1D-14 +15-16

2. Express the binary number 1101010 in decimal.

5 > - .
1101010 repreSats ItZ"-f-leJ- 1.27+12 = 6l In decvmal .

e

3. Express the decimal number 357 in binary. cond MS' on .
2%:256 5 Se lol-2°23% 257 = 2 +2 42 -P,Q,-F']

251 -2% =0/ Now 54—Z5=53 Se_in inary, 35%1s

b 2 )y
27z 4 5-2 =1 . ]’lcilboiol

4. Express the hexadecimal number A105 in decimal.

A[Q{M’PW lo- Ibe’+l-lb7‘+o.m,+5' ;jL;?_,_Z_I n a(;ciwm,/,

U.Ja'rm

p—
9. Express the decimal number 10400 in hexadecimal.
u)sble. condusion
160101620 || 1y 100 = 2,163+ 816" 4 10- 1L,

(0460165 = 2 (504 . !
0, n y 10,400
(0504’% 27220% xadeimal, s

2208 -8-16 = 140
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6. Assume you are given a decimal integer n, how many bits (digits) would you need to represent
n in binary? (If you don’t immediately know the answer, return to #3 and think about how
you calculated it.)

:C,Soux nesd 4o Fincl Wlaw?sb&\r ot 2 Smallor

lh ovdS
Hran o n Q%k. Then rdoun.e.u@ ket !
digs because digd start w) ovponent of O and
Yol will rheed to Mdnﬂ,x/pouuf k.

In math:

# diaik = Lla 2] +|

7. Without actually finding the binary representation, determine the number of bits needed to
represent the decimal number 2, 500, 230.

)_’6 (25002303',?‘,] A—ﬂ 22

((';c 22"— 2,091,152

aml
lz'z" 4194, Sol-f)




