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620-151 BIOMEDICAL MATHEMATICS s

Lecture Supplement -

EXAMPLE to introduce linear programs (see similar introductory example in
B & Z6 pages 274 — 277 or B & Z7 pages 279 - 282)

“This is Cur -Pu-S\' ‘Linear “Fr M MIN ’ L_m
PROBLEM:

A small manufacturer has just one sewing machine and one press/stretch
machine on- which to make shirts and jackets. Each shirt requires four
minutes sewing and one minute pressing/stretching, and each jacket
requires two minutes sewing and three minutes pressing/stretching. The
sewing machine can only operate for 33 hours 20 minutes per week owing to
the restricted availability of the operator, and the press/stretch machine can
only operate for 25 hours per week, as it needs frequent servicing. The
manufacturer knows that there is enough demand to sell as many shirts and
jackets as can be made each week. The profit made is $5 per shirt and $6 per
jacket. How many shirts and jackets should the manufacturer make cach

week to maximise profit? ‘ DGCESI‘Oh

MATHEMATICAL MODEL: r___,_?,‘f _1( \}0 ¢ mlol&S
jackets are¢ made. h

Suppose that in a given week, x  shirts and y

Note that 33 hours 20 mins = 2000 minutes; and 25 hours = 1500 minutes.

So (fill in the inequations): sew: 4x + 2y £ 2000 220
_ = pa
A3

: + o
press x + 3y | So %20

The weekly profit is ( P = §5x + 6y.>

Frobem \
COV\§T w‘dS

(00 N\ [
® (D) S'OOD %‘.m

- (2000 {12l
Pelrdoo= Sxfé.ﬁ e (300,400 ! 10Wn

Nov\- e ’RI;T td.
Con'sTfat:'ﬂB

(e )!ooa)

42xt2y=2000

(300,100

9:-{3& =/500

-\\J_| -

M 3 [
g

N 300\ £000 Mloo 1400 (- |
\“;\ (1S00,D) Tlerse fion.

(§00,0) / =3700=5x by ok

P=3000= Sxrbuy | |




62.'151 . ‘ v

Introduction to Biomedical Mathematics

Linear Programming Jargon List
(sec B & Z6 pages 259 — 336 or B & Z7 pages 265 - 339)

In the linear programming topics, the following terms will be introduced
and used on many occasions. While you nced to have some acquaintance
with the terminology, it is better to know what to do rather than to memotise
the formal definitions!

Limear Programming . ., . . . . . .. . Graphics

( m variable - Simplex ) ( 2 variable onmly )
methematical model

ejective function . . . . .. ., ..., . .. function constant line
dusision variables (x;, x,, e&.) '

gmbbam constraints . . . . ., . ., , .. ., half planes

MP=Ragativity constraints

egnded meximum problem
$Wmmbmine P - all problem constraints with < )

dmieed minimum problem
@Rimbmine P - all problem constraints with > )

@l solution 4— W\t we WQ'\* : /n\.o_ best Sold—\.cw\.

4k werisbles (5, s,, etc.)

Wy veriables

@-baeic. varisbles

Simesbaticas . . . .. . ... . .. .. intersection points

Smulhde sodutions . . . . . . ... ... . . feasible region

e fmeible solutions . . . . . ., .. . . corner points of feasible region
dimplen tableau

st cslumn (negative entry ia lest rew)
gheet row (smallest quotiemt ete.)

gt element

givet eperations

el besic feasible solution

@BMwing variable® (non-basic becoming basic)
eniting variable* (basic becoming non-basic)

M 620-151, we consider standard maximum and standard minimum problems

ealy, as an application of row operations. There are complications if a
problem has a mixture of problem constraints (ie. s,2,=). The
sscond ycar subject 620-261 addresses these sorts of mixed constraint
probiems.
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rd linear programming problem: Draw
11 its corner points cal-
alues of

3. Solve graphically the following non-standa
a graph with feasible region clearly marked and with a
culated. Write down all basic feasible solutions, and write down the v

(z,y) for which F takes its maximum value.

Maximise F =51z + 34y

subject to 10z + 15y < 120
9z 4 6y < 63
13z + 13y = 65

with x > 0and y > 0.

Af\swe-(‘: /“«.o. CoN‘Cj %fcx)g\'\

\\S—‘-O‘F Cofnes ‘odwdls
o basic ‘Feoc.ll'_)l{ colodion s

and
=357 15 /ﬂ'\v. Mo ¥ I Vale o
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3. Solve graphically the following non-standard linear programming problem: Draw
a graph with the feasible region clearly marked, each of the boundary lines clearly
marked and with all the corner points calculated. Include on your graph at least
three ‘constant objective function’ straight lines, including one that goes through
the points in the feasible region that give the maximum value of F. Using the
graph of the feasible region and the three lines drawn give an argument for which
values of (z,y) give the maximum value of F in the feasible region. Do not use
the values of the objective function at ALL the corner points in your argument.
You may use the values of the objective function at some corner points in your
argument.

Maximise F =10z + 10y

subject to 9z + 12y > 36

T <49
4r + 3y < 48
y<8

withx > 0 and y > 0.
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