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Math 141- Weekin Review #5

Section4.1- Simplex Methodfor StandardMaximizationProblems

� A standard maximization problem is a linearprogrammingproblemthatsatisfieseachof thefollowing:

1) Theobjective functionis to bemaximized.

2) All variablesarenonnegative.

3) All constraintsotherthanthenonnegativity (standard)constraintscanbewritten in theform “variables”�
nonnegative number.

� Stepsof theSimplex Method

1. Setup theinitial simplex tableau.

(a) Createslack variables. Slackvariablesareusedto convert inequalitiesinto equalities.

(b) Rewrite theobjective functionsothatit is in theform � c1x1 � c2x2 ��������� cnxn � P 	 0, i.e.

– thecoefficentof P is 1.

– all variablesandPareon thesamesideof theequalsign.

(c) Placetheconstraintsandtheobjective functionin the initial simplex tableau–theaugmentedmatrix that
representsthenew systemof equalitiesformedby includingslackvariablesin theconstraintsandwith
P asthelastequationin thesystem.

2. Determinewhetheror not theoptimalsolutionhasbeenreached.

– The optimal solutionhasbeenreachedif all entriesin the last row to the left of the vertical line are
non-negative.

– If theoptimalsolutionhasbeenreached,skip to step4.

– If theoptimalsolutionhasnotbeenreached,proceedto step3.

3. PerformPivot Operations

(a) Locatepivot element.

– pivot column:Locatethe most negative entry to the left of the vertical bar in the last row. The
columncontainingthis entry is thepivot column. (NOTE: If therearemultiple columnswith the
same,mostnegative number, chooseany oneof thesecolumns.)

– pivot row: Divideeachpositive entryin thepivot columninto its correspondingentryin theconstants
column. Thepivot row is therow correspondingto thesmallestratio that results.(NOTE: If there
aremultiple rows with thesame,smallestratio,chooseany oneof theserows.)

– pivot element:Theelementsharedby thepivot row andpivot column.

(b) Pivot aboutthepivot element.Wewill usetheSimplex Programon ourcalculatorto do thepivoting for
us.

(c) Returnto step2.

4. Determinethesolution:Thevalueof thevariableheadingeachunit columnis givenby theentrylying in the
columnof constantsin therow containinga 1. Thevariablesheadingcolumnsthatarenot unit columnsare
assignedthevalue0.

Section6.1- Sets

� A set is awell-definedcollectionof objects.

� Theobjectsin asetarecalledtheelements of theset.

� Exampleof rosternotation:A 	�
 a � e � i � o � u 
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� Exampleof set-builder notation:B 	�
 x � x is astudentatTexasA&M 
� Two setsareequalif andonly if they have exactly thesameelements.

� If every elementof asetA is alsoanelementof a setB, thenwesaythatA is a subset of B andwrite A � B.

� If A � B but A �	 B, thenwe sayA is apropersubsetof B andwrite A � B.

� Thesetthatcontainsnoelementsis calledtheemptysetandis denotedby /0. (NOTE: 
��	 /0 � but 
 /0 ��	 /0.)

� Theunion of two setsA andB, written A � B, is thesetof all elementsthatbelongeitherto A or to B or to both.

� Theintersection of two setsA andB, written A � B, is thesetof elementsthatA andB have in common.

� Two setsA andB aresaidto bedisjoint if they have noelementsin common,i.e., if A � B 	 /0.

� If U is a universalset and A is a subsetof U , then the set of all elementsin U that arenot in A is called the
complement of A andis denotedAc.

� De Morgan’s Laws- Let A andB besets.Then
�
A � B � c 	 Ac � Bc

�
A � B � c 	 Ac � Bc

Section6.2- TheNumberof Elementsin aFinite Set

� Thenumberof elementsin asetA is denotedby n
�
A � .

� For any two setsA andB, n
�
A � B ��	 n

�
A � � n

�
B ��� n

�
A � B � .

� For any threesetsA, B, andC, n
�
A � B � C ��	 n

�
A � � n

�
B � � n

�
C ��� n

�
A � B ��� n

�
A � C ��� n

�
B � C � � n

�
A � B � C � .

Problems

1. Thefollowing simplex tableauis not in final form.

x y z u v w P Constant

0 5 1 � 7 0 0 0 200

1 � 4 0 5 0 7 0 300

0 3 0 6 1 3 0 150

0 � 2 0 3 0 � 1 1 450

(a) What is the valueof eachvariableat this stageof the simplex method?(b) What is the locationof the next
pivot? You donotneedto performthepivot.

2. (a) Setup theinitial simplex tableaufor thefollowing linearprogrammingproblem.Circle thelocationof thefirst
pivot.

Maximize P 	 3x � 5y � 2z
subjectto x � 4y � 2z � 2000

2x � 4y � 5z � 3200
x � 0� y � 0� z � 0

(b) Performthefirst pivot andwrite down theresultingmatrix. Thenfind thevalueof eachvariableat thisstageof
solvingtheproblem.Hasthemaximumvalueof P beenreached?
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3. Useset-builder notationto describethecollectionof all historymajorsat TexasA&M University.

4. Write theset 
 x � x is a letterin thewordABRACADABRA  in rosternotation.

5. Let U bethesetof all A&M students.DefineD, A, andC asfollows:

D 	�
 x � U � x watchesDisney movies
A 	�
 x � U � x watchesactionmovies
C 	�
 x � U � x watchescomedymovies

(a) Describeeachof thefollowing setsin words.

i. A � C

ii. D � C � Ac

iii. D � A � C

iv. C � � D � A �
(b) Write eachof thefollowing usingsetnotation.

i. Thesetof all A&M studentswhowatchcomedymoviesbut notDisney movies.

ii. Thesetof all A&M studentswhowatchonly comediesof thethreetypesof movieslisted.

iii. Thesetof all A&M studentswhowatchDisney moviesor do notwatchactionmovies.

6. LetU 	 
 1� 2� 3� 4� 5� 6� 7� 8� 9� 10 , A 
 1� 5� 10 , B 	!
 1� 3� 5� 7� 9 , andC 	!
 2� 4� 6� 10 . Findeachof thefollowing.

(a) A � B

(b) B � C

(c) Cc

(d) A � � B � C �
(e)
�
A � C � c � B

(f) How many subsetsdoesC have?

(g) How many propersubsetsdoesC have?

(h) Are A andC disjoint sets?

(i) Are B andC disjoint sets?

7. Draw aVenndiagramandshadeeachof thefollowing.

(a) A � B � C

(b) A � � B � Cc �
(c) A � � B � C � c
(d)
�
A � C � c

8. Let U 	�
 a � b � c � d � e � f � g � h � i  , A 	�
 a � c � h � i  , B 	�
 b � c � d  , C 	�
 a � b � c � d � e � i  , andD 	�
 d � b � c  .
(a) Find n

�
A � .

(b) Find n
�
B � C � .

(c) Find n
�
A � B � . Usethe setsabove to determine if the following are true of false.

(d) TRUE FALSE A � C

(e) TRUE FALSE B � C

(f) TRUE FALSE D � B
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(g) TRUE FALSE /0 � A

(h) TRUE FALSE 
 c "� A

(i) TRUE FALSE d � C

(j) TRUE FALSE C � Cc 	 U

(k) TRUE FALSE A � Ac 	 0

(l) TRUE FALSE
�
B � Bc � c 	 /0

9. A survey of 300peoplefoundthat95 of thosesurveyedlike licorice,75 like taffy andlicorice,and53 like neither
of thesetwo candies.

(a) How many peoplesurveyedlike at leastoneof thetwo typesof candy?

(b) How many peoplesurveyedlike exactlyoneof thesetwo typesof candy?

10. A survey of somecollegestudentswasconductedto seewhich of thefollowing threemoviesthey hadseen:The
Matrix, X-Men, andSpiderman. It wasfoundthat

� 6 studentshadseenall threemovies.
� 8 studentshadseenThe Matrix andX-Men
� 3 studentshadseenX-Men andSpiderman but not The Matrix.
� 6 studentshadseenexactly2 of the3 movies.
� 10 studentshadseenneitherX-Men nor The Matrix.
� 19 studentshadseenThe Matrix.
� 26 studentshadseenThe Matrix or X-Men.
� 22 studentshadseenX-Men or Spiderman.

(a) Fill in theVennDiagram,illustratingtheabove information.

Matrix X−Men

  Spiderman

U

(b) How many studentssurveyedhadseenat leastoneof thethreemovies?

(c) How many studentssurveyedhadseenonly Spiderman?

(d) How many studentssurveyedhadseenThe Matrix or X-Men but notboth?

(e) How many studentssurveyedhadseenThe Matrix andSpiderman?
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11. Somestudentswereaskedwhetherthey hadoneor moreof the following typesof animalsaschildren: dog,cat,
fish.
#

28 saidthey only hadadog.
6 saidthey hadall threeof thesepets.

16 saidthey hada dogandafish.
15 saidthey hada fishbut did nothave acat.
48 saidthey only hadoneof thesetypesof pets.
57 saidthey hada fishor acat.
87 saidthey did nothave a fish.
57 saidthey did nothave a dog.

(a) Fill in aVennDiagramillustratingtheabove information.

(b) How many studentswerein thesurvey?

12. With thetime remaining,I will take requestsfrom JoeKahlig’s countinghandouts.
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