
Midterm #1, Due March 16, 2018
Math 482 Spring 2018, Instructor: Ruth Davidson

Instructions. Put your first and last name at the top of your midterms. Do not discuss
any of these problems with your classmates, or consult the internet. You are allowed to use
all course notes from lectures, the textbook, and previous homework assignments. Refer to
the links on the syllabus if there is any confusion about academic integrity policies at UIUC.

1. Problem 1:
Prove that a graph is bipartite if and only if is has no cycle of odd length (equivalently
circuit, in the terminology of our textbook from the appendix of Chapter 1).

2. Problem 2:
The Happy Child baby food company makes three varieties of fruit desserts. A batch
of Peach Delight is made from 15 ounces of peaches, 5 ounces of pears and 4 ounces of
apples. A batch of Fruit Medley is made from 12 ounces of peaches, 10 ounces of pears
and 20 ounces of apples. And a batch of Peach-Apple Mix is made from 30 ounces of
peaches, 4 ounces of pears and 20 ounces of apples. The Happy Child company has
360 ounces of peaches, 120 ounces of pears and 240 ounces of apples in stock. It also
sells Peach Delight for $10 a batch, Fruit Medley for $8 a batch and $9 a batch for
Peach-Apple Mix. How many batches of each type should the company make in order
to maximize its profit?

Set up the simplex tableau for this problem in the style of the textbook: introduce
slack or surplus variables if necessary to convert the problem into the formulation
Ax = b, and add a row zero for the initialization of the cost function. Explain which
variables represent the items in the word problem, and which variables are slack or
surplus variables.

DO NOT FINISH SOLVING THE PROBLEM: DO NOT RUN THE SIMPLEX AL-
GORITHM. The full problem statement was given to facilitate setting up the tableau
correctly.

3. Problem 3:
Consider the graph below:
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(a) Draw all the spanning trees for this graph.

(b) Find the minimal spanning trees for this graph (there may be one, or more than
one).

4. Problem 4:

For each of the following simplex tableaux, find the basic feasible solution (x1, x2, x3, x4, x5, x6)

that is represented by rows 1 through 3 in the the tableau and write down which vari-

ables are in the basis for the corresponding basic feasible solution. (Do not run the

simplex algorithm on the tableaux).

(a)

x1 x2 x3 x4 x5 x6

−z −27 −2 0 5 0 −10 0
5 2 0 1 0 3 1
6 3 1 1 0 3 0
7 4 0 0 1 3 0

(b)

x1 x2 x3 x4 x5 x6

−z −27 0 0 0 3 −10 −4
5 0 1 0 1 3 5
6 0 0 1 0 3 10
7 1 0 0 0 3 2

(c)

x1 x2 x3 x4 x5 x6

−z −27 0 0 5 0 −10 0
5 1 0 1 0 3 0
6 0 1 1 2 3 0
7 0 0 0 1 3 1
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(d) Are any of these basic feasible solutions optimal? Explain why or why not using
facts and/or theorems from lecture and from the textbook. Also: if they are not
optimal, explain which variable should be brought into the basis, and what part
of each tableau tells you this, and why.

5. Problem 5:

Consider the picture of hyperplanes in R2 below:

Show it is not possible to obtain a cross shape by intersecting any collection of half-
spaces in R2 determined by these hyperplanes. Cite the fact or theorem in your text-
book that confirms this.
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