
Final Exam

Math 145, Spring 2019

Name:

Student ID:

______________________________

Every solution must contain an explanation written in words supporting your
numerical solution to receive credit.

\ou do not need to simplify numerical expressions for your final answers (e.g. you can
write 2 . 4! instead of multiplying out to 6141.)

If you riced extra space for your solutions, there is an extra page at the back of tire exam.
If you riced extra space for any problem, write CONTINUED TN EXTRA SPACE on the
page where the problem is given to you. In the extra space write the problem number that
you are solving in that space.
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Problem 1: Let, T he a tree. Prove that every edge ofT is a cut—edge.
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Problem 2: how many numbers between 1 and 100 are NOT a multiple of any of the
numbers 3, 5, 11?
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Problem 4: Let T he the labeled tree that corresponds to the Prüfer rode 47274072.
(a) Draw the tree T and (Ii) write down the degree sequence for the vertices ofT.
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Problem 5: Suppose C is a simple connected graph with a planar embedding that cuts

up the plane into $ regions. If G has 12 vertices,

(a) Calculate (with proof) the sum of the degrees of all the vertices.
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Problem 6: Give the proof for the statement that if a graph G has a closed Eiilerian
walk. then every vertex of G has even degree.
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Problem 7: Carla is choosing the dinner buffet for a celebration. First, she roust choose

whether to serve 3, 4 or 5 different main course dishes. Once she decides how many dishes

to serve, she must pick the dishes from a list of 12 main course options. Then she has to

choose 2 dessert choices from a list of B dessert options. how many different possible dinner

and dessert combination selections does Carla have? (We consider all dinners with 3 main

course options different from all dinners with 1 main course options, etc.)
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Problem 8: Find the minimal cost spanning tree for the following weighted graph. Draw
the spanning tree and determine its total cost.
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Problem 9: Suppose C is a simple graph with $ vertices and 17 edges. Prove that C

has at least one vertex of degree strictly greater than 4.
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Extra Space:

11



12


