
t. (7 poi,nts) Prove that the open intervals (1,3) and (1,4) have the same cardinality, by
finding a bijective correspondence between the two sets. Show your work.
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2. (") (7 poi,nts) Using the Euclidean Algorithm, find the greatest common divisor
(gcd) of

ct,: -7575 and b:231.
Show your work.
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(b) Now use the Extended Euclidean Algorithm to write gcd(-1575,231) as a
linear combination of -1575 and 231. Show vour work.
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3. (6 poi,nts) Show that a perfect square (an integer that is the square of another integer),
always leaves a remainder of 0 or 1, when divided by 4. Show your work.

G"*l y1= Att- "' 
:) r,,i = \6 k-z= + t+*) NL^"l^ \'ulx/' e

lwt"!.;l'AA-tl.. 0 '

q'\'ka/,( rSo

{"

Co*" L} y1 = 4V+\ =r2) tl1 =

0r*l t
4 n - 4V<z

W

Itt*, {,,r,n 43,4v+1 ,4b-+Lov{Er3
e,^4 Vn Z-

,lu

ftt "r)
'z-

L

It tt f b+\

'= 4 t'[ r"'* 2E) + \

;W
leo,,t", & f'{'"}'taj' ^A.ar- " e I

(+ t"" 9 l6f+ lu t-+ 4

U1

.L

=) n =

h={L*3 J rn'=

a-

qta ** 4t ..r)

trI ' *'l'-' o
I e"r"*n ot' {LtP

= lttc'* LAV* q

= l[k-'< L4vt+** I

n

[4 r*:
+

1 )

: r[o ** Gb*)"* |

ry
t l [* *, (^ "tt^t'o,v-l'g* '

'nz atr S \c"^tcc c'/\ Y'u^Lar'

+r

o
sO

L)

&.r;{.J 4 4

*4"* l-oe(L u>lnt^r-



a. @) (6 poi,nts) Write the prime decomposition of o : 100 and b : L176.
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(b) Using (a) find gcd(100,1176) and lcm(100,1176)
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5. (7 poi,nts) Let a,b e Z+ and p be a prime number. Suppose gcd(a,p2) - p, and
gcd(b,p3) : p2. Find gcd(ab,pa) by giving justiflcation. Show your work. (Hint: Use

the prime decompositions of a and b and how it relates to the gcd of the two integers) )
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6. (7 poi.nts) Determine whether the following linear congruence has a solution. If so,

solve it. Show your work.
5r: 12 (mod 23)
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