MATH 382: Assignment 1 (due: September 26, 2019)

N

10.

. Use the Euclidean algorithm to find all integers = and y such that

42823z 4 6409y = 17.

CIfm = p} - pi* and n = p¥ - - p}* are the respective unique fac-

torizations, show that

min{ay,b min{ag,b,
gcd(m,n) =l {a1 1}.__pk {ak k}7
and
lem(m, n) = prextevit . pmaxtanbil

. Show that for all natural numbers n > 1,

-1 +2-21+--n-nl=(Mnm+1) -1

. Find all integers z such that

111112 =10 (mod 78787).

. Show that for all natural numbers N > 1,

N

Z;_l_;
nn+1) N+1

n=1

. Let p,, denote the n-th prime. Show that for n > 1,

P < 22",
Show that if n|2" — 1, then n = 1.

. Show that for any natural number n > 1, the number

1 1 1
Si=ld =g =g =
+2—|—3+ —i—n

is not a natural number. [Hint: consider k such that n/2 < 2¥ <n
and let d be the lcm of all the numbers 1, 2, ..., n except for 2* and
analyze dS.]

. Let d = ged(m, n). Show that

ged(a™ —1,a" — 1) = a® — 1,

for any natural number a > 1.
The Fibonacci sequence is defined as follows. F; =1, F;, = 1 and
forn >3, F, = F,_; + F,_5. Show that
(a) the gcd of F,, and F,,_; is 1 for n > 2;
(b) Frym = Fu1Fy + FyFpyq forn > 2 and m > 1; [Hint: induct
on m.]
(C) ng(Fm Fm) = Fgcd(n,m)-



