TEXAS A&M UNIVERSITY Math 140 - Spriug 2025

}.\Fd . Mathematlcs WEEK IN REVIEW 45 - FEB. 25, 2025

SECTION 3.4: SIMPLEX METHOD

Linear programming problem - standard form, introducing slack variables, wau.
pivot column, pivot row, and pivot element for a given simplex tableau.

basic and non-basic variables, optimal solution, leftovers.

Use technology to perform pivots on a simplex tableau to put the tableau in final form.

i. Determine if the following linear programming problems are standard maximization problems. If they are,

then convert the constraints of the linear programming problem to linear eqlations with slack Vﬁableé,

and right down the corresponding tableau. AX + by v €2 <
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Pr 2. For the following simplex tableau, identify the pivot row, pivot column, and pivot element.
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Pr 3. For the following simplex tableau, identify the basic and non-basic yariables. State the solution corr ¢O

sponding to the tableau, and determine if it is an optimal solution.:
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Pr 4. Solve using the simplex method. For each tableau, identify the corresponding corner point

1252=10
7\"’53 ’\\ == 2
Lt N )
1" y s sz s3 P const% -
lo)o) &\ Ledealotmptnn®® Vi °
poil i 1.0 0 10 10 | lo/gzt0
[} 1 0 o0 1] | S
Y= E J o
;(é rD‘OIJ ‘s"’ Coa') ys - 6\\’119 121+y:10
* N % S2 %3 P Q <
a 3 ! ”‘ i f /‘5 s '('IM MJ
. ) ° (M
—_ ;: o ot o 4l"""' *a ’Q‘M
v |2 o 4 o ! tlror 2/
x=2 & |-o LN 29
- lumn
(7 D> \st (‘ow) 2N co
pa'!\t\')E * &@ St 5a 3 P c;,“
' P y 2 1@ 3 This s th
Q e £ Vs 2 g <« N
2 e o Y. L) —}6“(3 £on ad
o e Sk ab tableaw
basic vars: X, y, S ’
* * : J J s/ ~ €
olution [ ¢
\/ not- basic vals [ 5, ) S s ‘ (55, s)
X= M3 weth Ps
V=2/3
P=¢ul3 paint D

New Section 1 Page 5



o

Solve using the simplex method. For cach tableau, identify the corresponding corner point
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Pr 5. Solve.
Your burger company sells three different types of patty melts - the Big cheesy, the double decker, and

the classic. These patty melts all use different amounts of cheese (slices), bread (slices), and patties, as
given in the table.

Cheese | Bread | Patties
X | Big Cheesy 3 2 2
N Double Decker 3 2
2 | Classic 1 2 1

The profit for the Big Cheesy is $1, for the Double Decker is $2 and for the Classic is $1. Due to
certain agreements, the company can make at most 250 Double Deckers. If the company has 300 slices of

cheese, 600 slices of bread, and 800 beef patties, how many of each type of patty melt should be produced
in order to maximize the profit? Are there any leftovers?
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TEXAS A&M UNIVERSITY Math 140 - Spl‘ing 2025

1'\1?‘l Mathematics WEEK IN REVIEW #5 - FEB. 25, 2025
SECTION 4.1: MATHEMATICAL EXPERIMENT
ECTION ATHEMATICAL EXPERIMENTS = g4 wp 'For Cest o'c Chp‘(‘g‘r g‘

e Sample space, S - a list of all possible outcomes in the mathematical experiments
Event - a subset of the sample space

— Simple Event

— Certain Event

— Impossible Event

Using tree diagrams to determine a sample space in a two-stage experiment
Venn Diagrams
Operations on Events

— Complement, A¢

— Intersection, AN B

— Union. AUR

vniocn, A v

Mutually Exclusive Events

Pr 1. State the sample space for each experiment:
(a) Selecting a letter at random from the word “pathematics” and noting the letter.

S- E f'\) Q)+)‘\JQJZJCJS}

(b) Identical ping pong balls are numbered 0 to 10, one ping pong ball is drawn at random, noting the
number on the ball.

5= 3o,1,2,3,4 5, C,L?,qllo}

(¢) A standard 120-sided die is rolled and it is noted whether the number is a multiple of 3 or is not a
multiple of 3.

S = éf"\u“’:ph of 3 Not 4 mul tple of 3}
- 36,9, 12 arfe ™multipls of 3

(d) The numbers 0, 1,2. 3, and 4 are written on separate pieces of paper and put in a hat. Two pieces
of paper are drawn at the same time and the product of the numbers is noted.

S-= i 0,2,349,6,%, ')%

) 0-any 2 13 1y 23 24 3y

Vit s act n S ,

(e) A card is drawn from a standard deck of 52-cards, noting thand then a fair 4-sided die is
rolled, noting which number is on the bottom face.

Tree  diagfams S = f R 1), (R,2), (R)3), (R:“)J
(8,1), (8,2), (B,3), (8,4)

outcome = ( outcome Out come

y (St stage) oF 2a
(R_I‘) 'S one 0«1’% -‘“\;e
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an event! S a Ssubset of S
collection of  outcomes

S a
Pr 2. Consider the experiment of selecting a letter at random from the word “business” and noting the letter.
(a) State all the simple (,V(ntb for the experiment. ST PlQ e ot ¢ l‘hs e‘\(\,
= R byu s, e} U oucteanyy
N S ple evu\‘b: ?Lg ) ?u\ﬁl i 57{‘ §u§ Sﬂ‘ ie}

(b) State the certain event for the experiment. E OF SCMPQQ e"’Q/\"’,
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(d) State the total number off pos%vents.

> °U~+<0M¢s
total Aumber of possible <events = 2

"
& > 2c=‘q
D net vewels

(e) Write the outcomes in the event, J, “aonsonan®yts draw.”

£6s o

Pr 3. A card is drawn from a standard deck of 52-cards, noting the and then a fair 4-sided die is rolled,
noting which number is on the bottom face.
(a) State all the simple events for the experiment.

f(R,0Y, f(»13, ((R¥Y, §(RW3~2 b
t @~ ol B gt {BQ\} {(8,3)} {la)

(b) State the certain event for the experiment.

s = § (R, (&, (R, (R4
(8,0), (8,2\, (8, %3, (8,4)
(¢) Give an example of an impossible event for the experiment.

E: ? we drew a \]euou CO.(‘J "

E- %3

(d) State the total number of possible events.
—_————
3 outcomes

4
2 = 2 = 256 pessible events

(e) Write the outcomes in the event, M, “a red card is drawn @r)the die lands on an even number.”
—— _— — -—

— -

M = ? (R,0), (}cg_), (R,3), (E—_L“JJ
(8,2, (84)
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Pr 4. Let A and B be two events of the sample space, S. S = ? W k_\ \IJ z }

Use a two-circle Venn diagram to illustrate which region(s) contain the outcomes of the resulting events.
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s=37 (,R), @), ..

Pr 5. An experiment consists of rolling a six-sided die, noting the number showing uppermost and then spinning
IIG a six-sided d
a spinner with four equal regions (red, white, blue, and maroon), noting the color.
e .

et
= the event “a number greater than 3 is rolled” . h

=

R= red

4 dalhen)
rd — Pol)
H = white W := the event “an odd is rolled” - ww
M = naloen {(_:z the event “the spinner lands on blue” -
B = b lu-Q ;:: the event “the spinner lands on a color other than maroon™ ( “QJ‘ wk.‘+§ ‘lq‘)
7 := the event “the spinner lands on \yhimioon.” . v
/7
(a) Write the symbolic notation for the event, [, that ‘lan even is rollec the spinner lands on white
E: 21131'0011.” —
3 w ¢
- (4
U D=(wSu 2
D=9 (3n), - -- k
? 4 4 F
(b) Write the symbolic notation for the event, H,_that “a number less than or equal to 3 is rolle(@ the
spinner lands on a color other than maroon ot bl_lf." \)
¢ -~ > o Sy v C
Y k¢
N\ qM ”
¢ (4
veu(tny
5 ¢ y Land r
(¢) Describe the event Y N W. Y = Spinfef angs onN Malooh)
—
w - an odd <3 o «CJ
The SPiRfer Lands on ™Mafeen and ap 0dd s rolled
(d) Describe the event W U (Y€ U Z€) ot w "\‘& and f\0+ MaSo0n
-— - > — 0‘\
\,\_: — not (A and 8)
~ and 038 D rolled oraondd on ‘9/-:«.1 Ced, or Mafony = aotA and ngt B
Fhe S pinfer ’
(e) Are event V and event W mutually exclusive? Explain why or why not. \/ Nw-= ;x

VAWwW-= an od¢d jf&hf Thaa 3 follg g

vaw= § (5, (58), (5w, (5m3

rot mutuaally exclagie
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