MATH 356-01
Solutions to Homework Assignment 4

A7 (a) 10243728 + 11112 =4 -8 + 12 = 3 (mod 10).
(b) 210000 = (_1)10000 = 1 (104 3)
(c) 32 =221=1"=1 (mod 7) (since 2> =1 (mod 7)).
(d) Sl =11 4+20431404...+0 =9 (mod 12) (since n! = 0 (mod 12) for

n=1

n>4).

4.9 Following the hint, we have 512 - 1973125 = —(3+7) (mod 9), while 1000000000 = 1
(mod 9). Thus =7 =4 (mod 9), so ? = 5.

4.11

77 = 52(1) + 25

52 = 25(2) + 2
25 = 2(12) +[1]
2 =1(2) 4 0.

Working backwards, we now find

1=25+2(-12)
= 25+ (52 4 25(—2))(—12) = 52(—12) + 25(25)
= 52(—12) + (77 — 52(1))(25) = 77(25) + 52(—37).

Since —37 = 40 (mod 77), 527! = 40 (mod 77). This gives 52z = 3 (mod 77) =
40(52x) = 40(3) = 43 (mod 77), or x = 43 (mod 77).



