APM 236H1F term test 1
18 October, 2006
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Instructions: No calculators or other aids allowed.

This test has 3 questions whose values are given immediately after the question num-
bers. Total marks = 40.

Write solutions in the spaces provided, using the backs of the pages if necessary.
{Suggestion: If you have to continue a question, you may use the back of the previous
page.) Aspects of any question which are indicated in boldface will be regarded as crucial
during grading. Show your work.

The duration of this test is 50 minutes.
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1.(a) (10 marks) Solve the following problem graphically: Maximize z = 5x+2y subject
+ y < 3
- 2y < 47

to the constraints x > 0,y unrestricted .
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1.{b) (3 marks) List the extreme points of the feasible region of the problem in question

1.(a)}.
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2. (13 marks) The Nutandbolt Company has factories in Ajax and Guelph which produce
metal nuts and bolts. At full capacity, the Ajax factory can produce 400 nuts or 200
bolts per day. By using the fraction z; of its total capacity to produce nuts and the
fraction y; of its total capacity to produce bolts, the Ajax factorigs can produce 400z
nuts and 200y; bolts per day. Similarly, if the Guelph factory uses the fraction zo of its
total capacity to produce nuts and the fraction y» of its total capacity to produce bolts, it
can produce 300z2 nuts and 500y. bolts per day. At the end of each day, the outputs of
the two factories are shipped to Oakville, where they are paired and assembled, one nut for
each bolt. The Company wishes to maximize its daily output of nut-and-bolt assemblies.
Write one linear programming problem in canonical form whose solution will tell the
Company how to do this. Hints: the daily output of nut-and-bolt assemblies is maximized
only if the total daily production of nuts equals the total daily production of bolts and
both factories are working at full capacity. After you have written a linear programming
problem, do not solve it.

Thee, sxieh wwa?m W e '?km%) Gt ‘@ @ém

m%ﬁ\y Tlf\ﬂ./ M@()“’LW i Aﬁwi’%b@“ﬁ,@& {‘fﬂ&,‘z ¥ gie%ﬂ}*i M@E‘ﬂgﬂg{;}w

if
Ww U‘{ CE&MM Py Wwa,g)'ﬁw

-

o
HM%%QM 2= 400 x,F 300 Xy, %j? X t o\, = {
) "“%ﬂi

2 2 w20 4w 20,
X020 & U ¥ g‘“},ﬁ Ta

‘{% %«ﬁm&wﬁﬁhﬁig@i «A@ﬁ%@{x«;\ng@é@j i;@

Mw&w&% A QQJY{?W%%} v, Sujé&:e:ﬁ@ e,

W g s £ #00, eﬁ;\ ;f“fiﬁ“ﬁ@ {_:%,,{ﬁ iﬁg‘i\ﬁ 5 N ﬁar "4 -gﬁ:%

Page 3 of 4



-

3.(a) (7 marks) In R?, determine whether B} is a convex combination of [ﬂ , {ﬂ ,
4l That is, determine whether there exist ¢y >0, ¢c2 > 0, and ¢3 > 0 such that
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3.(b) (7 marks) Prove that { z} eR?st.y < 332} is not convex.
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