MATH 113 (Winter 2005, Lecture 1)
Instructor: Roberto Schonmann
Final Exam

Last Name:
First and Middle Names:
Signature:

UCLA id number (1f you are an extension student, say so):

Provide the information asked above and write your name on the top of
each page using a pen. You should show your work and explain what you are
doing; this is more important than just finding the right answer. You can use
the blank pages as scratch paper or if you need space to finish the solution
to a question. Please, make clear what your solution and answer to each
problem is. When you continue on another page indicate this clearly. You
are not allowed to sit next to students with whom you have been studying
for this exam or to your friends.

Good Luck !
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“1) (10 points) In how many ways can one place 5 indistinguishable balls into
4 distinguishable cells? (You should provide a numerical answer.)




2) (10 points) How many'subsets of the set {1,2,3,4,5,6,7} have an odd £
number of elements? (Explain how you compute your answer.)
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3) (10 points) Use the notation T(n, k) for the number of ways to place n

distinguishable balls in & distinguishable cells, with no cell empty. It is known
that

T(n+1,k) = kT(n,k) + kT(n,k-1).
Use this relationship to compute T'(5,2), T'(5, 3) and T'(5,4).
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4) (10 points) How many codewords of length k£ can be written using the
letters A, B, C, with A only allowed an even number of times and B only
allowed an odd number of times?
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5) (10 points) 5) (10 points) Suppose that the sequence (ay) satisfies

ar = 3agp—1+ 4ax_s, ag =1, a; = 2.
Compute
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6) (10 points) Use inclusion/exclusion to prove the formula for the number
D, of derrangement of n objects.
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7) (10 poinﬁs«);x-Hfow many diéraphs have e‘xactly n vertices and exactly k
oriented edges? ‘
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8) (10 points) Let G be the graph obtaining by modifying Z,, by adding edges
connecting the vertex 1 to each one of the other vertices. In other words, G
is the graph G = (V, E) with

Vo= {1,2,..n},

E = {{1,2},{2,3},..{n—1,n}, {n, 1}} U {{1,3}, {1, 4}, ..., {1, n—2}, {1, n—1}}.

What is the chromatic number of G? (Explain your answer.)
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- 9) (10 points) Consider the network correéponding to the graph G= V,E)
with weight w(e) > 0 associated to each edge e € E. Define what a minimal
spanning tree is (assume that we already now what a tree is).
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