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3. How many lists of length 3 can be made from the symbols A, B, C, D, E, F if...
(a) ... repetition is allowed.
(b) ... repetition is not allowed.
(e) ... repetition is not allowed and the list must contain the letter A.
(d) ... repetition is allowed and the list must contain the letter A.
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Fact 3.2 (Addition Principle)
Suppose a finite set X can be decomposed as a union X = X;UuXoU---UX,,
where X; nX; = ¢ whenever i # j. Then |X|=|X1|+|X2|+---+ | Xy
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3. Five cards are dealt off of a standard 52-card deck and lined up in a row. How
many suchlineups are there in which all 5 cards are of the same color (i.e., all
black or all red)?
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Fact 3.3 (Subtraction Principle)
If X is a subset of a finite set U, then |X|=|U|- X]|.
In other words, if X U then |U-X|=|U|-|X|.

5. How many integers between 1 and 9999 have no repeated digits? How many
have at least one repeated digit?
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9. Consider lists of length 6 made from the letters A, B, C, D, E, F, G, H. How
many such lists are possible if repetition is not allowed and the list contains two
consecutive vowels?
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Definition 3.1 If n is a non-negative integer, then@is the number of
lists of length n that can be made from n symbols, without repetition.
ThusO!'=1and 1!=1. If n> 1, then n!'=n(n-1)(n-2)---3-2-1.
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Gues A % y. N
A (permutation of X is a non-repetitive list made from all elements of X.
A'k-permutation of X is a non-repetitive list made from % elements of X.
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Fact 3.4 A k-permutation of an n-element set is a non-repetitive
length-% list made from elements of the set. Informally we think of
a k-permutation as an arrangement of % of the set’s elements in a row.

The number of 2-permutations of an n-element set is denoted P(n, k), and

Pn,k) =n(n-1)(n-2)---(n—k+1).
K factensS

If 0<k<n, then @GR = n(n—1)(n—2)--(n—k+1) = —a.
(n—Fk)!

15. In a club of 15 people, we need to choose a president, vice-president, secretary,
and treasurer. In how many ways can this be done?


















