Math 360
Multisets Definitions and Exercises

(include with Chapter 2 work)

2-16-07

We defined the following terms and notation in class:

1. A is a multiset.

2. mA(x) is the multiplicity of x in the multiset A.

3. Multisets A and B are equal:  A = B.

4. A is a sub-multiset of B: 
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5. The union of multisets A and B: 
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6. The join (sum) of multisets A and B: 
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7. The intersection of multisets A and B: 
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8. The difference of multisets A and B: 
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9. For a natural number n, pf(n) denotes the multiset of all the prime factors of n, where each factor appears the appropriate number of times.  For example, 
pf(12) = {2, 2, 3} and pf(1) = 
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Fact:  By the Fundamental Theorem of Arithmetic (and a special case for 1), each natural number n can be expressed as the product of all the numbers in pf(n):  n = 
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.  Also by the Fundamental Theorem of Arithmetic (and a special case for 1), we know that for all natural numbers m and n, pf(m) = pf(n) if and only if m = n.
Exercise MS1:  Using any results from our text up to and including the Fundamental Theorem of Arithmetic, prove that for all natural numbers m and n:
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(b) n is prime if and only if pf (n) = {n}.

(c) m divides n if and only if 
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(d) If m divides n then 
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(e) 
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(f) 
[image: image12.wmf])

(

)

(

))

,

(gcd(

n

pf

m

pf

n

m

pf

Ç

=


(g) m and n are relatively prime if and only if pf(m) and pf(n) are disjoint.

Exercise MS2:  Prove Theorem 2.13 using multisets.

Exercise MS3:  Prove Theorem 2.19 using multisets.

Exercise MS4:  Prove Theorem 2.20 using multisets.

Exercise MS5:  Prove Theorem 2.25 using multisets.

Exercise MS6:  Prove Theorem 2.26 using multisets.

Exercise MS7:  Prove Theorem 2.27 using multisets.

Exercise MS8:  Prove Theorem 2.28 using multisets. 

Exercise MS9:  Prove this Lemma:  Let A, B, C be multisets in U.  If 
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Exercise MS10:  Prove Theorem 2.29 using multisets and the preceding lemma.

Exercise MS11: Prove Theorem 2.30 using multisets.

Exercise MS12: Prove Theorem 2.31 using multisets.

Exercise MS12: Prove Theorem 2.32 using multisets.
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