Math 522 Exam 10 Solutions

1. Factor 50!. Hint: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47
BONUS: Factor (gg)

50! = 292393595797 ... 47?47 We now apply Thm. 8-6 repeatedly to find the
exponents. ay = 2|+ I+ +15g) +15] = 47,05 = [+ )+ =

22,a5 = L5—J + 551 = 12,5(?7 = [7]+ Lrgsg =8,an = |y7] =4 an =[] =

3,a17 = LﬁJ =2,a19 = LE = 2,a93 = LﬁJ =2,ap9="=ay =1

Hence 50! = 24732251278114133172192232291311374114347".

BONUS: We set 25! = 2023ba5b57b7 ... 4757 and find by = |2 |+ [ 2]+ | 2|+

[ 8] =22,bs = | 2] + | 2] =10,b5s = | 2| + | 2] =6,br = | 2] =3,by =

2] =2,bi3 =" =byy = 1.

Hence (57) = 247443227 205127127861 1441 33-2172-2192-2232-229131137141143147" =

= 23327%13129'31137'411431471

2. Prove that for all z > (121)'°) there is a prime between x and 121z.

We first prove the lemma that for x > (121)9, 1n?z(1)é215x) > %. Indeed, taking

logs, Inx > 120In121, so 0.25Inz > 30In121 and 30.25Inz > 30lnx +
301In121 = 301n(121z), from which the lemma follows. So, using Thm. 8-8
twice, 7(121z) — m(z) > B2AEE —30In2{% = rIn2 (2322 — 22). For
x> (121)'° we apply the lemma, and hence this is greater than zero, so

7(121z) > m(x) so there must be a prime between z and 121z.

3. High score=99, Median score=65, Low score=52



