1. Find integers z,y € Z so that 122 + 29y = 1.

a b

29= 2. +5% a = 2 +(a-2b)

1; i's +2 b = 2(a-2p)+ b~ 2(a-2b)
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a-2b= 2(Sk-20) ¢ a-2b=2(5h-24)
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2. Only one of the following two statements is true:
FO\!% Statement A: "The sum of any 4 consecutive integers is divisible by 4.” J+ 2+34Yy = lO,
4rue. Statement B: "The sum of any 5 consecutive integers is divisible by 5. 4 }’!D

Identify which statement is true and which statement is false. Then,
provide a proof for the true statement.

Perw'F staleannt B (at h,V\'”, y\+2/h%3/m-&v,/ Le
5 contetnhie ;ALeﬁgr), Then
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3. Find the smallest number with exactly 20 divisors.

20 = T(n) = (e+1) (e, +1)

whee V\:{%h“‘pkek
Ty 207 5:2:2, se e =Y
e, = |
e, = |
Tie smallest  n s aehicced oith ]”';2/ [3):3/,92:5‘

nz 235 =240

Also oy 0= 8.4t e=4,e.73%, byt n= 23 !arﬁér.



4. In this problem «, b, and n are positive integers.

(a) If a|n, bjn, and ged(a,b) = 1, prove that abln.

3co((ﬁt/w =l P ax —e!,g7 =] D sone 'x,yéz,
Mul‘h})b %7 “ - ahn e + lahy z i, 87 GlSS""”‘fﬁ%") %{Z
Jx‘im\; an ‘ﬁé 19@‘ are clc‘w‘sf‘éé 57 aé/ <o fle Sing

P vy WCW ",

(b) Give an example to show that the statement in part (a) is not nec-
cssarily true if you remove the ”ged(a, b) = 17 condition.

Toke azb=nz2,

24



5. Choose one of the following statements to prove (both are true!)

(a) For any k > 1, there are infinitely many n such that 7(n) = k.
(b) 7(n) <2y/nforall n > 1.

(“) The  number Pk—l sahi fes "r( i"): A/
1[‘\0‘»’ 4 Pffml . Tie deceed pesali tlea follows
‘F/om {le. '\'\ﬁ"r\ < fusds GP )ﬂr"%f,

(b)) Aay divisor d]n witl  dzah can ke paineok wifh
the divisor I b s ecesanh, & /n. But Tlee
art 0t most Vu  divisers ,.‘-\j;/ so Hee arcot
most  Dln divsors  fn fotal,
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Then J(h)? —:—]-a%f

6. (%) A number n is called abundant if o(n) > 2n. Let’s call a number n
hyperabundant if o(n) > 100n.

Do hyperabundant numbers exist? Either prove or disprove the existence
of such numbers.
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