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How many combinations of size 3 are there from 5§ = {a, b, ¢} if repetitions are
allowed?
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Theorem ( combinations with repetitions )

Let S be a set with n elements. The number of ways to select k objects from S,
with repetition allowed, is

(1) -

Proof with binary strings.
Ex. n=3 S= fab,c} wals 2b5 1C bijechn.
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Example. How many integer solutions are there to
X1+ X2+ x3 + x5 + x5 = 10 with x; > 0 7
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Example. How many integer solutions are there to
X+ xp < 7 with x1 > 0 and X2 > 0? E 0[1 QO(DL-HM fD xl"_xl 7 I-S a‘
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Example. Consider the following code segments.
What is the value of counter after the loops have executed ?

counter = 0; ‘E_Léz,o Zz0
for( i=1; i<=20; i++ ) | < < 70 >(2.D
for( j=1; j<=20; j++ ) chczo *
for( k=1; k<=20; k++ ) |

counter = counter + 1; é— had M4y Fmbo )
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Combinaterial argdmen
Exanafple. LetG = (V, E)be a graph with n ices.
o proofS that G can’have at piost n(n -71)/2 edges.
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