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Math 166 - Week in Review #3 - Exam 1 Review

NOTE: For reviews of the othersectionson Examl, referto thefirst page of WIR#1 and#2.
Section3.1 - GraphingSystemf Linearlnequalities

e NOTE: Thefollowing procedurds for shadingthe TRUE region. (Someinstructorsillustrateshadingthe “f alse”
regionin their classes.)

Procedurdor GraphingLinearlnequalities
1. Draw the graphof the equationobtainedfor the giveninequalityby replacingthe inequalitysignwith anequal
sign.

i) If theinequalityis a STRICT inequality(either< or >), usea dashedr dottedline when

graphingthe equation.

i) If theinequalityis inclusive (either< or >), useasolid line to indicatethattheline itself
is partof the solutionset.

2. Pickatestpointlying in oneof the half planesdeterminedy theline sketchedn Stepl. Substitutehesevalues
for x andy into the ORIGINAL inequality Usetheorigin wheneer possible.

3. i) If pluggingin thetestpoint makesthe inequality TRUE, shadethe side of theline thatINCLUDES the test
point.

i) If pluggingin thetestpointmakestheinequalityFALSE, shadehehalf of the planethatDOESNOT INCLUDE
thetestpoint.

e The solutionsetof a systemof linear inequalitiesis boundedif it canbe enclosedby a circle. Otherwise,it is
unbounded.

Section3.2 - LinearProgrammindProblems

e A linear programmingproblemconsistsof a linear objective functionto be maximizedor minimized subjectto
certainconstraintsn theform of linearequationsor inequalities.

e Whenasledto setup or formulatealinearprogrammingword problem,you areexpectedto

1. Definethevariables.
2. Statetheobjective (goal) andthe objective function.
3. Statetheconstraints.
e Formary linearprogrammingvord problems settingup atableto summarizéheinformationgivenin theproblem
is very helpful. However, therearetimeswhennotall of theconstraintsof the problemfit nicelyin thetable,sobe

sureto re-readthe problemaftermakingthetableto seeif thereis ary otherinformationyou have missedandthat
shouldbeincludedasaninequalityin the constraints.

Section3.3 - GraphicalSolutionof Linear ProgrammindProblems

e If alinearprogrammingproblemhasasolution,thenit will occuratacornerpoint(a.k.avertex) of thefeasibleset
Sthatis determinedy the constraintof the problem.

e If Sis boundedthenthe objective functionhasbotha maximumandaminimumvalueon S,

e If Sis unboundedand the coeficients of the variablesin the objective function are both nonngative, the the
objectve functionhasa minimumvalueon S providedthatx > 0 andy > 0 aretwo of the constraints.

e If Sistheemptyset,thenthelinearprogrammingproblemhasno solution(i.e. the objectve function hasneither
amaximumnor a minimumvalue).
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e If the objective functionis optimizedat two adjacentverticesof S, thenit is optimizedat every point on theline
seggmentjoining thesevertices.In this casethereareinfinitely mary solutionsto the problem.

e TheMethod of Cornersfor a BOUNDED Feasible Set
Stepl: Graphthefeasibleset.

Step2: Find the coordinate®f all cornerpointsof thefeasibleset.
Step3: Evaluatethe objective functionat eachcornerpoint.

Step4: Find the vertex which givesthe maximum(minimum)valueof the objective function.

- If thereis only onesuchvertex, thenthis vertex is the uniguesolutionto the problem.

- If the objectve functionis maximized(minimized)at two adjacenicornerpointsof S thenthereare
infinitely mary solutionsgivenby the pointson theline segmentjoining thesetwo vertices.

e NOTE: ForanUNBOUNDED solutionset,the procedurdor the Methodof Cornersis the same but depending
onthecoeficientsof your objective function,a maximumvalueor a minimumvalueof the objective functionmay
notbepossible.

1. True/Ralse

TRUE FALSE a) IpnA=Al,= Afor all matricesA.
TRUE FALSE b) A nonsingulamatrix hasnoinverse.

TRUE FALSE c) Tobeableto computethematrix productAB, thenumberof columnsof a must
equalthe numberof rows of B.

TRUE FALSE d) If Bisa2x 2 matrix,thenB+ 1, =B.

TRUE FALSE e) When solving the matrix equationAX = B by computingAB in the cal-
culator a messagef “ERR: SINGULAR MAT” implies that the systemof
equationshasno solution.

TRUE FALSE f)  Everysquarematrix hasaninverse.

TRUE FALSE g) If the parametricsolutionto a systemof equationds (3t +2,—t — 3,t), then
(—7,0,—3) is aparticularsolution.

X+2y = -7

2. Findthevalueof k sothatthefollowing systemhasno solution: _3xt+ky — 8
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3. For eachof thefollowing, if the matrix is in row reducedorm, interpretits meaningasa solutionto a systemof
equationslf thematrixis notin row reducedorm, explain why.

1 00| 4 01 0|3

@(0 1 3|-5 e)| 0 0 1|4
|00 1|0 1001
[0 1 0]-3] [1105]

()]0 0 1|8 |0 o0 1|4
00 0] 0 | [0001J
(1 0] 15 0 0]0

©|0 1|-7 @| 1 0]3
0 0|0 0 1|8
1 0 0|5

|0 -1 0|-3
0 0 18
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4. For the next two word problemsdo thefollowing:
I) Definethevariablesthatareusedin settingup the systemof equations.
II) Setupthesystemof equationghatrepresentshis problem.lll) Solve for thesolution.
IV) If thesolutionis parametricthentell whatrestrictionsshouldbe placedon the parameter(s)Also give three
specicsolutions.

(a) Fred,Bob, and Geoge areavid collectorsof baseballcards. Amongthe threeof them,they have 924 cards.
Bob hasthreetimesasmary cardsasFred,andGeoge has100morecardsthanFredandBob do combined.How
mary cardsdo eachof thefriendshave?

(b) In alaboratoryexperimentaresearchewantsto provide arabbitwith exactly 1000unitsof vitamin A, exactly
1600 units of vitamin C and exactly 2400 units of vitamin E. The rabbitis fed a mixture of threefoods. Each
gramof food 1 contains2 units of vitamin A, 3 units of vitamin C, and5 units of vitamin E. Eachgramof food 2
contains4 unitsof vitamin A, 7 unitsof vitamin C, and9 unitsof vitamin E. Eachgramof food 3 contains units
of vitamin A, 10 unitsof vitamin C, and14 unitsof vitamin E. How mary gramsof eachfood shouldtherabbitbe
fed?
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5x — 3y

5. Solwethesystem 2%+ 6y

zl usingthe Gauss-Jordaaliminationmethod.

6. Solwe for thevariablesx, y, z, andu. If thisis not possible gxplain why:.

2 es)[F ]l BTy
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7. Findthe matrix A thatmalkesthe following equatiortrue:

—53+}2—1A_I
8 7 3| -7 5 -2

8. Usethegivenmatricesto computeeachof thefollowing. If anoperationis not possible gxplain why:.

1 2 _ _ _
[—5 3], B:{S 8}, C:[S 4 7} D = 3 x 3 nonsingulamatrix.

A=1 7 g |_3 5 6 -3 1 E = 4 x 4 singularmatrix.

(aB+C

(b) BC
(c)D~1C

(d) ABT —5C
(e)DD 1

(f) EE
(9)CA
(hyc?



Math 166 Exam1 Review Fall 2006 ©HeatheiRamsg Page7

9. Work #41o0n pagel30of Section2.5in yourtextbookby Tan. Thisis aproblemaboutunderstandinghe meaning
of theentriesin the productof two matrices.Thereis alsoanotherexamplein Weekin Review #2.

10. Firstwrite thefollowing systemasa matrix equationandthensolve by usinga matrix inverse.

—3X = 4dy+z
y—7 = —x+52
2X+z = 14—y

11. A simpleeconomydependsn threecommodities:oil, corn,andcoffee. Productionof 1 unit of oil requires0.1
unitsof oil and0.2unitsof corn. Producingl unit of cornrequires).2 unitsof oil, 0.1 unitsof corn,and0.05units
of coffee. To producel unit of coffee,0.1 unitsof oil, 0.05unitsof corn,and0.1 unitsof coffee areused.

(a) Findtheproductionlevel requiredto meetanexternaldemandf 1,000unitsof eachof thesehreecommodi-

tIES. (#18.pg. 1140f Finite Mathematicsand Calculusby Lial, Greenwell andRitchey)

(b) How muchof eachcommaodityis consumednternallyto meetthis demand?
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12. Graphthesolutionsetfor thefollowing systemof inequalities.Labelall cornerpoints.|s the solutionsetbounded
or unbounded?

x—y < O
2xX+y < 6
-y > —6

y-axis

13. Ruff, Inc. makesdogfood out of chickenandgrain. Chickenhas10 gramsof proteinand5 gramsof fat perounce,
andgrainhas2 gramsof proteinand2 gramsof fat perounce.A bagof dogfood mustcontainatleast200grams
of proteinandat least150gramsof fat. If chicken costs10 centsperounceandgraincostsl centperounce how
mary ouncesof eachshouldRuff usein eachbagof dogfoodin orderto minimize cost? Formulate as a linear
programming problem, but do not solve.

(#23,pg. 217 of Finite Mathematicdy WanerandCostenoble)
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14. A compar makestwo calculators:a businessnodelanda scientificmodel. The businesanodelcontains10 mi-
crocircuitsandrequires20 minutesto program,while the scientificmodelcontains20 microcircuitsandrequires
30 minutesto program.The compan hasacontractthatrequirest to useatleast320microcircuitseachday, and
thecompary has14 hoursof programmingime availableeachday Thecompany alsowantsto make atleasttwice
asmary businesgalculatorsasscientificcalculatorsIf eachbusinesscalculatorequiresl0 productionstepsand
eachscientificcalculatorreqires12 productionstepshow mary calculatorsof eachtype shouldbe madeeachday
to minimizethe numberof productionsteps#or mulate asa linear programming problem, but do not solve.

15. Solwe usingthe Methodof Corners.

Maximize P = 2x+ 5y
subjecto —3x+y<6
Xx—y<7
x>0
y>0
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16. Solwe usingthe Methodof Corners.

Maximize P =2x+y
subjecto  x+y<4
2X+y<5
5x+y <10
x>0
y>0
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