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[2] 1. Check the appropriate circle to indicate whether each statement is true or false. You do
not need to provide any reasoning. Let a,b,c € Z.

True False
O & ForallzeR, |z] < [x].

(a)

by O ,@' Ifa|(b+c),thena|bora|ec.
) /@’ (O If b € Zis an odd prime, then b+ 5 is composite.
)

W O Ifaandb are relatively prime, then lem(a, b) = ab.

2] 2. Find the base 8 representation of 2025.

vepeate d  dwvition - OoR oreedy algor.¥hm
2025 = 253 "8 + | 2025 =3-512 + 439
253 * 313 * 5 23834704 + U]
30 = 3:8+77  2gte o gt ne
3 :0°3 %3

s 2025 = (3751)
so 2025 = (371 5’)3 :

[3] 3. Let a,b € Z. Prove that if 10 | a and 14 | b, then 35 | ab.
Suppose (0] a ond 14[b, han J L, LeZ
SV(,\A +V\ﬂ)‘ O."O\C O\V\d b :)Ll—k. _TL\_L”

ab= (101)0192)

V4ol £
35( 41 4)

Since Gl eZ, we have 35|0b.

"

"\

[\]
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2]

4. Let n = 20 .5%  Using the Fundamental Theorem of Arithmetic, explain why there
exists no integer k such that n = 18k.

FTA Sl&gs that the PV wue dnctonzahon of

a posYNve MHAger j¢ pniqu. S 3[1% tHan

i n=13k we wil have 2In, but n=2%.5%
and 3 does yok appedr in Hae prinat fuchnzahon of

n.Thevebwe , n# 13k hr any ke Z.

[4] 5. Use the Euclidean algorithm to compute ged(629,272). Then use the Euclidean algo-

rithm backwards to find z,y € Z such that ged(629,272) = 6292 + 272y.

629 = 2272 + 85 17272 -3-85
272 = 3-85 17 = 272 - 3 (p2a-2-272)
85 =517 +0

1}

272 -3 629+0b"2712

,272) -
o gcd (621 ) =177 o9 — 3629

"

So X='?>,j='7

2]

6. Suppose n = —13 (mod 9). What is the remainder when n? + 82n is divided by 97

NE-1325 (mod q)

N+ 82n = n+n tmee 32 =1 (wod n)

\

5245

m )}

30
2 (modd) => remoaindsv i€ 3



