DISCRETE MATH 37181 HOMEWORK SHEET 8
©MURRAY ELDER, UTS AUTUMN 2022

INSTRUCTIONS. Try these sometime after your tutorial and before the next lecture. Set aside some time
each week to keep up with the homework. Partial solutions at the end of the PDF.

1. (a) Write 341 as >_ b;2 for b; € {0,1}. *
(b) Using repeated squaring, or otherwise, the remainder of 2% on division by 31 is
A1 C.3 E. 0
B. 2 D. 4 F. none of (A)—(E).

2. Prove or disprove:

Let ¢ € Z. If ¢ is not divisible by 3, then ¢> =1 mod 3.

3. (a) Using the Euclidean algorithm, or otherwise, gcd (1480, 139) =

A3 C.9 D. 7
B. 1 D. 13 E. none of (A)—(E).

(b) Using the Euclidean algorithm backwards, or otherwise, find d € Zj4g0 so that
139-d=1 mod 1480

(this d is called the multiplicative inverse of 139 in Zy4s0).

5. Let ¢ denote Euler’s phi function. ¢(49) =

AT C. 41 E. none of (A)—(D).
B. 42 D. 8

6. Use the formula from the lecture ® to add the missing check digit for this ISBN

978 — 0 — 19 — 852254 —

Date: Week 8.
lie. write 341 in binary, or as its 2-ary expansion. For example, 35 = 324+2+1=1.2°40.24+0.22+0.224+1.2! +1.2°
so in binary 32 = 1000114

2Recall: Zyas0 = {0,1,2,...,1479}, the set of remainders mod 1480.
6

6
32 a2j+1 + Z3a2j =0 mod 10

=0 j=1
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Brief solutions:

1. (a) 341 =256+ 64+ 16 +4 + 1

(b) A. 1.
8 =064+16+4+ 1.
22 =4
24 =9292_-44=16
28 = 92494 — 16.16 = 256 = 8 mod 31
216 — 2898 =88 = 64 =2 mod 31
232 =4
264 = 16

s0 285 = 264 216 94 91 =16.2.16.2 = 16222 =84 =32=1 mod 31.

2. Proof. If q is not divisible by 3 then In € Z and ¢ € {1,2} such that ¢ = 3n + 1.
Then ¢* = 9n? + 6ni + 1% = 3(3n* + 2n4) + i = i* mod 3.

If i =1 then 2 =1, and if i = 2 then i> = 4 =1 mod 3 so the result follows by transitivity of

the relation = mod 3. O
3. B. 1.

(Notice 139 = 13% and 13 does not divide 1480, or do the algorithm:)

1480 = 10.139 + 90

139 =1.90 449
90 =1.49 441
49=141+38
41 =58+1
4.1=41-538

= 41— 5(49 — 41) = 6.41 — 5.49

= 6.(90 — 49) — 5.49 = 6.90 — 11.49

= 6.90 — 11.(139 — 90) = 17.90 — 11.139

= 17.(1480 — 10.139) — 11.139 = 17.1480 — 181.139

so d = —181 = 1299 mod 1480. We usually give the d as a number between 0 and 1480.

5. 42.

6. Weneed 94+21 +8+0+1+27T+8+15+2+6+5+ 12+
=94+14+8+04+14+7+84+54+24+6+5+24+=x
=4+ x so we need z = 6.



