Math 104A, Number Theory, Fall 2002.
Summary of Lecture 7.

Definition. For = € R, |x]| is the largest integer less than or equal to z, that is the
unique integer with |z] <z < |z] + 1. Furthermore [z] is the smallest integer greater
than or equal to z, that is the unique integer with [z] — 1 <z < [x].

Examples. (a). [0.5] =0, [05] =1 [-1.1]=-2, [-11]=—-1, ,|-5] = -5,
[—5] = —5.

(b). For a,b € R, the number of integers n with a <n <bis [b] — [a] + 1.

(c). For a € R, |a] is the number of integers n with 1 <n < a.

We verified Lemma 2.1.13, in particular |z +y]| > [z] + |y].

Proposition 2.3.8. If p < n, the exponent of p in the factorization of n! is

3 3]

We did the example of the case when 20!.
Now we have some consequences of the results from the last lecture.
Example. The numbers 5k + 3 and 2k + 1 are relatively prime. Indeed,

2(5k+3) — 5(2k+1) = 1.

We can also see this from (a,b) = (a — bc,b) so (5bk +3,2k+1) = (k+2,2k+1) =
(k+2,-1)=1.
Example. Show that if a and b are integers, not both zero, the common divisors of a

and b are the divisors of (a, b).
We showed Prop 2.3.4

Lemma. If integers pi* ...pe" % .. .pzk then a; < b; for each j.

Example If a?|b? then alb.
Example. Write 570 and 123 as a product of primes and compute (123,570).
570 =2-3-5-19, 123 = 3 - 41 and (570, 123) = 3.
Example.
(26.3.52. 741 910,310 510 710y _ 96,3 52 710,



