” '
s
N & ¢
£ A e 'Y

Problem 1 (25 marks)
model their firm’s operations: Big B assembles and
i ean X and 3

The Big B Company has hir e

sells 2 products, the X and the Y.BigB imports |astic parts neede to .

id the 2 products SO they are complete an
s 30 minutes ©

and needs only t0 add labour and sgeciai fastepers :
bly of each X re uires 20 minutes of labour and each Y 1€ uire
ailab nth. In aaditnon,______‘__,__f Tasteners and |

ready for sale. Assem

eda C290 student tO

|abour. There are 190 hours of labour av
fastener are needed t0 2ssemble one X and one Y respectively. For the next month, 540 fasteners are
—— e — R Y
and 50

aval fable.

In addition to these constraints, there are minimum monthly production Jevels of 30 units

unitsﬁlfor Y. Due to storage limitations, a maximum of 2 its of X can be stored in a month.
Careful analysis of revenues and costs for labour and fasteners, has provided profit contributions of

$5 00 for each X and $4.00 fo each Y. Big B is interested in maximizing profit.

erate and are unlikely to understand an
approach to model the

h are shown on the

fé)czzce»lgtr)ﬂzindg that the management at Big B are computer illit
i ozs:ra t?;t:l(:el:rﬁur C290 studentg has decided to use an algebraic/geometﬂc
_The correct algebraic formulation and partially completed grap
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Max SX + 4Y

st

iabour) 13Xt+% y <= 120 hoyrs
Fasteners) X+1Y = 540 units
Minimum X) x >= 30 units
Minimum Y) y >= 50 units
Storage) X <= 200 units

the constraints listed
Label all the constraints

ntify at which

(@) (3 marks) The partially completed graph below correctly identifies all
above and correctly identifies the values for the points of intersection.
on this g_raph and clearly (i) shade the feasible region and (ii) clearly ide

intersection the optimal solution exists.
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(60 = 1.3%
ot 717
W‘YY Your Answer: » ;
) N
Jﬁﬁ (d) (2 marks) What does the value you found in part (c) represent?
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() (2 marks) Determine the allowable decrease for the Fastener constraint

Lk =GR
7 (00)¥ 0= 430

o

Your Answer-
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he shadow price of the Min X constraint.

Your Answer: _jﬁ,_———’

nstraint is 4.5. Consider the following
d Side (RHS) by 1 hour, profit would go

y 5) Determine t
;,f‘ o @ marks)

b [0}\‘\ ihﬁ

(g9 (3 marks) Suppose the shadow price for the Labour co
statement: This means that if we increase the Right Han
up by $4.50. This statement is true if: T
(A) the cost of labour is relevant and the constraint is n ding
“[B)the cost of labour is sunk and the constraint is non-hiading
' @) the cost of labour is relevant and the constraint is binding
_—r (D) the cost of labour is relevant and the constraint is nop-bifiding
(E) the cost of labour is relevant and the constraint is redungant
(F) the cost of labour is relevant and the constraint is redyddant
(G) none of the above is correct

Your Answer: C/ . /

(h) (4 marks) Determine the allowable increase and all s
St Brolact Y ) L}\/ owable decrease on the profit contribution



/ /'f/r &1/ )

ok ! arisliaint 1o

It have dai ided 10 add u I ,
of thne, In fll, 47

| wgh Y reguires R G

jiane Lhal inanapenient At g
1 wlfecl this wotld hiave an {fie

(4 markn) SUp
T LCER s i

| whigie sl Iy X

(lyle i
(i ) e avallable Ton i sk

R | SO0 i l’nt;l“j” |

:slmnml solution

e Ll ]

¢ RN l,,'-,. '\"'.f fyn '-!)I»".u"«i)_‘ G /v al meihy }’

}rf'.],,\ e /'[ Lr ",(I/H), /I(-,{/)'j) q[f(),.u;. % )//,
,,\/,ir!/,a/;K/.

I‘,_’,. /[‘f” 1( [f‘(i,‘/ ,“,’/' _-J{-/.

| f”‘fj

Mease do not weite below this line




Problem 3 ( 12 marks)

The Ferris Company produces
Centres (MC’s) have placed co
shows what the cost wou

production capadity at Factory 1 i

orders have been received from each O
additional consideration 18 that due to
shipped from Factory 2 to Medical Centre 3.

precision
nfirmed or

1d be for shippin
units an

A decision needs to be made about the shipping plan fo
each Medical Centre to exactly meet the confirmed orders

medical diagn
ders for this month’s pr
g 1 unit from each Facto
d the cdpacity at
Medical Centres and

a union contract requirement, a minimum O

ostic equipment at twWoO
oduction ou
to each Medi
Factory 2 is 600 units. Confi
are listed in the table below. An

£250 units must be

factories. Three Medical
tput. The following table
entre. The
rmed

r how many units to ship from each Factory to
at the lowest possible shipping COSt.

Unit
nit Costs MC1 MC2 MC3
—— Factory 1 $60 $80 $70
Factory 2 $40 $90 $60
Confirmed Order size 200 units 300 units 400 uni
units

(a) 2
(2 marks) Clearly define the decision variables in this problem

L{"’ F,,M; - # OE: Uh.l""s S-l'\;ff’eaj —Fr(?hf\ {GC+V

me Jical

L6+ F‘Zmusz,j units .sL,\ppeJ 'Ffbm WC;C“"Q
¢ dlcol centre i Iy S P/vac‘fmh

b
(b) (2 marks) Write the obj
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(c) (8 marks) List the constraly 10
indicate the correct units for €3¢ pstraint
o,
L 500 (/V\if’}'} 0’F I"\(—JF'CO}' 'Lv//' .
dieg woshic =
e pet n’f

Fl Hmz*?/mz; =
_ \/ﬂ

e e

Pfael.ﬂ[-n (d L—‘L

-F'L—Q'J'?{)/ lw{ /
pf" J"'ﬁﬁn\ 4 i

ey - Flpa + Flna 0 =

| ‘/

£, oy 2
A Uon mobcrae B > 260 Wl-@
ik }/:c/om( El. # % e i
b Flace + Flnea — o7 ',: : e
e
L

| WL e
( FIMCJ, + Fz”'q, q/ 0
o0 0 V'\f’}ﬂ)
|

Vo -
A V\eq LDMQ_‘“{&(W‘{' 5

)

[

Page 12 of 05




