Answer on Question #60957 — Math — Discrete Mathematics

Question

How many integers between 1 and 99 inclusive are divisible by either 2 or 3 or both?
Solution

Let’s determine sets A and B in the following way:

A =’integers between 1 and 99 inclusive, which are divisible by 2’; A = {a4, a5, ..., a,};

B =’integers between 1 and 99 inclusive, which are divisible by 3’; B = {b4, b, ..., b, }.

Thus,

A U B = ‘integers between 1 and 99 inclusive, which are divisible by either 2 or 3 or both’;

A n B =’integers between 1 and 99, which are divisible by both 2 and 3, thus, they are divisible
by 6’; An B={cy,Cy, ..., Cx }.

Let’s find the number |A| of elements in the set A:
fa, =2,d=2,a,=98then a, =a,+(n—1)d =2+ 2(n— 1) = 98, hence

n—1=¥,thatis,n=1+ |A]l=n = 49.
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Let’s find the number |B| of elements in the set B:

If by =3,e =3,b,, =99, then b,, =b; + (m—1)e =3+ 3(m—1) =99, hence
m-—1 =?,thatis,m= 1+93—6, |B|=m = 33.

Let’s find the number |A N B| of elements in the set AN B:

ifc, =6,f=6,c, =96,then ¢, =c; +(k—1)f =6+ 6(k—1) =96, hence
k—1=&6‘6,thatis,k= 1+%, A N B|=k=16.
Thus,

|A| =49; |B| =33; |AnB| =16.

Let’s find the number |A U B| of elements in the set A U B:
|AUB| = |A| + |B| - |ANBJ;

|AUB| =49 + 33 -16 = 66.

Answer: 66.
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