Question 4: Counting Five-Digit Numbers

1. How many five-digit numbers can be written?

Let the number of digits be:
K =5.

The set of all possible numbers in one digit is:

D =1{0,1,...,9}.
The number of elements in D is:

d=#D = 10.

Thus, the total number of five-digit numbers is:

n = d* = 100 000.

Other cases:

o Excluding numbers with the most significant digit O:

n\ qop = (d — 1)d" =" = 90000.

o Including negative numbers:

ng = 2d% — 1 = 199 999.

e Including negative numbers but excluding numbers with the most significant digit

0:
nz\ foy = 2(d — 1)d"* =" = 180 000.



Answer:

n = 100000,
n\ {0} = 90 000,
nz = 199999,

nZ\ {0} = 180 000.

2. How many five-digit numbers contain at least one
even digit?

Define the set of odd digits:
Doaa = {1,3,5,7,9}.

The number of elements in Dygq is:
dodd = 5.
The number of five-digit numbers with only odd digits:
Nodqa = A4 = 3125.
Thus, the number of five-digit numbers containing at least one even digit:
N feven>1} = T — Noad = 96 875.
Other cases:
o Excluding numbers with the most significant digit O:

n\{o}#{everlzl} = n\{o} — Nodd = 86 875

o Including negative numbers:

nZ#{evenzl} = nZ - 7/Lodd = 196 874

e Including negative numbers but excluding numbers with the most significant digit
0:



Answer:
Nt {even>1} = 96 8757

n\{o}#{evenZI} = 86 8757
= 196 874,

nZ#{evenZ 1}

nZ\{O}#{evenzl} = 176 875



