Decision Mathematics 1

SolutionBank

The simplex algorithm 7B

1

b.v X y r s value 0 values
r 1 @ 1 0 6 3%
s 5 3 3 0 1 24 8
P -5 -6 —4 0 0 0
b.v. | x y z r s |value|Row operations
v|3 |t o5 o3 RI+2
7 3
A _2 1 1 —
s | 210 (33 5 |  R2-3RI
P | 2 0 —4 3 0 18 R3+6R1
b.v. | x y z r s | value | Row operations
1 1
y | 2 1 0 2 0 3 R1 (no change)
1 _1 71
z 6 0 1 2 |3 5 R2+3
8 4
P 3 0 0 1 3 38 R3+4R2
P=38 x=0 y=3 z=5 r=0 s=0
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b.v. X y z r s value | 0 values
r 1 2 2 1 0 100 50
s 1 o | @] o 1 40 | 10%
-3 —4 —-10 0 0 0
b.wv. | x y /4 r s |value | Row operations
1 o | 1 |-1]=o -
y 5 7 R1-2R2
z 1 0 1 0 1 10 R2+4
4 4
P -S| 4| 0] 0|32 |100] R3+I0R2
b.wv. | x y z r s value | Row operations
Lo L -1} 4 R1+2
Yl g 2 | 4
z | Lo 1 o | L 10 R2 (no change)
4 4
1 3
PL6pz=p P=t0% =107 =g 5= R3+4R1

P=260 x=0 y=40 z=10 r=0 s=0
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3
b.v X y r t |value 0 values
r 3 4 5 1 0 0 10 2.5
s 1 10 0 1 0 5 12 %
©, :
t 1 -2 0 0 0 1 1 negative pivot
P -3 -5 -2 0 0 0
b.v. | x y /4 r s t value | Row operations
_25 _4 10 _
. @ 0 |2 1 -4 0| X R1-4R2
1 1 110 | o | 1 0 S -
Y13 3 3 3 R2+3
5 20 2 13
t | 2 0 [ | 0 | £ 1 = R3+2R2
3 3 3 3
_4 44 S 25
P 3 0 3 0 3 0 3 R4 +5R2
b.wv. | x y z r s t value | Row operations
3 4 )
x| 1|0 |55 |"5]0 2 Rl=3
o 1|5 |-L1 3]0 1 1
y 5 5 R2 3 R1
t |00 |15]-1]2]1 1 R3 —%RI
P | 0| 0|38 % % 0 11 R4-4R1
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4
Basic 7]
variable | ™ * % Y4 4 S g “ | Value values
r 1 4 3 1 1 0 0 0 95 95
1
s 2 1 2 3 0 1 0 0 67 33 5
t 1 3 2 2 0 0 0 75 75
u 3 2 1 2 0 0 1 72 24
P —4 3 —2 -3 0 0 0 0
Basic X X v v . . ) ¢ | Value Roz.v
variable ! 2 3 4 operations
1 2 1 _
3 3 3 3
6 o | L1 2 120 0 1| o0 |22] 19 | R2-2R4
3 3 3 3
t o | 2L 112 4] o 0 12X 5 | R3-R4
3 3 3 3
2 1 2 1 .
3 3 3 3
P 0 s2 2| 1 0 0 0 4 96 | R5+4R4
3 3 3
Basic (7]
variable | ! * % Y4 4 S g “ | Value values
2 1 1 5
r 0 3— 2— — 1 0 0 —-— 71 26—
3 3 3 3 8
1 4 2 2
8 0 -= o~ 1= 0 1 0 | -=| 19 14 1
3 3 3 3 4
1 2 1 1
t 0 2— | 1= 1= 0 0 1 -— 1 5l 30 3
3 3 3 3 =
2 1 2 1
X 1 = - - 0 0 0 — 24
‘ 3 13 13 3 72
2 1 4
P 0 5| —= | = 0 0 0 — 96
3 3 3 3
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4 continued

Basic Row
variable | ! * % Y d S ! “ | Value operations
2
r 0 4 o | 3| 1| 2|0 1] |’
R2
1 1 3 1 1 3
X 0 —— 1 1— 0 — 0 —— | 14— — R2
’ 4 4 4 2 4 4
3 3 1 1 1 2
t 0 2= 0 —— 0 | -1—-1 1 — | 27— | R3-1=R2
4 4 4 2 4 3
3 1 1 1 1
X, p 20 2o l-—=0|2]190|Ra_Lir2
4 4 4 2 4 3
1 1 1 1 1 2
P 0 5— 0 — 0 — 0 — | 105= | R1+=R2
2 2 2 2 2 i 3

1 1 1
Maximum leOS% , when x, :19Z,x2 =0,x, =14Z,x4 =O,r=33,S:0,t:27Z,u =0

5 Let S=-P, so maximise S =-3x—-6y+32z

i 0
Basic
variable | 4 Z r § . u | Value | values
r 1 6 24 1 0 0 0 672 28
s 3 1 24 0 1 0 0 336 14
1
t 1 3 16 0 0 1 0 168 105
u 2 3 32 0 0 0 1 352 11
P 3 6 —32 0 0 0 0 0
B?Slc X y % r s t u | Value Rov.v
variable operations
r 1 1l 0 1 0 —1l 0 420 R1- 24R3
2 2 2
1 1 1
s l— | =3 0 0 1 -1—-1 0 84 R2 — 24R3
2 2 2
1
“ L 3 1 0 0 L 0 10— R3+16
16 16 16 2
u 0 -3 0 0 0 -2 1 16 R4+ 32R3
S 5 12 0 0 0 2 0 336

Minimum P =-336 (S =336), when x:O,y:O,z:lO%,r:420,s:84,t:O,u:l6
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6 Let S=-P,somaximise S =-2x+2y—-3z

B2.1s1c X y 4 r S t Value o
variable values
r 4 2 1 1 0 0 2 1
s 2 4 2 0 1 0 8 2
1
t 3 3 4 0 0 1 4 13
S 2 -2 3 0 0 0 0
B2.1s1c X y b4 r s t Value ROV.V
variable operations
y 2 1 l l 0 0 1 R1+2
2 2
s -6 0 0 -2 1 0 4 R2- 4R1
1 1
t -3 0 2— -1— 0 1 1 R3- 1R1
2 2
S 6 0 4 1 0 0 2 R4 + 2R1

Minimum P=-2 (§=2),when x=0,y=1z=0,r=0,s =4, =1

7 For QI
a

P=5x+6y+42 5(0)+6(3)+4(5)=38
X+2y+r==6 0+2(3)+0=6
Sx+3y+32+5=24 5(0)+3(33)+3(5)+0=24

8 4._

b P+3x+r+3s 38
1 1, _
2x+y+2r 3

7 1 1

6x+z 2r+3s—5

¢ P=38 —%x —-r —%s so increasing x, » or s would decrease P.

7 For Q2
a P=3x+4y+10z=13(0)+4(10)+10(10) = 260
x+2y+2z4+r=100=0+2(40)+2(10)+0=100
X+4z4+5=40=0+4(10)+0=40

1 3.
b P+2x+2r+2s 260

1 1, 1. ._
4x+y+2r 15 40
4x+z+4s 10

¢ P=260-Lx—2r —is, so increasing x, r, or s would decrease P.

2 2
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7 For Q3
a P=3x+5y+2z=3(2)+5(1)+2(0)=11
3x+4y+5z+r=10=3(2)+4(1)+50)+0=10
x+3y+10z+5s=5=2+3(1)+10(0)+0=5
x=2y+t=1=2-2()+1=1

b P+8z+%r+%s=ll

x—52+%r—%s=2
y+52—%r+%s=l

15z—r+2s+t=1

¢ P=11-8z —%r —%s, so increasing z, r or s would decrease P.

7 For Q4

b P+£)c2 +lx4+ls+u =£
2 2 2 2

4x, —3x, +r—2s+u=33

——X,+X +§x +—s——u—ﬂ
S 2 4
11 5 1 109
— X, =X, —S+tl+—-u=—-
4 4 2 4
X +—X,+—X —ls lu—z
: P47 4 2 4
c =%—% 2—;x4—ls—u,so increasing x», x4, § or u would decrease P.
7 For Q5

b P—5x—12y—2¢t=-336
—lx+§y+r—§t:420
2 2 2

Ex—zy+s—§z‘:84
22 2

1 3 21
—X+t—yt+tz+—t=—
16 16 l6 2

¢ P=-366+ 5x+ 12y + 2¢, so increasing x, y or ¢ would decrease P.

7 For Q6
b P-6x—4z—r=-2

2x+y+ lz—l—lr =1
22
—6x—2r+s=4
—3x+ iz—ir +t=1
2 2

¢ P=-2+6x+4z+r, so increasing x, z or » would increase P.
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8 a Xx,y arenot basic variables, so x =0,y =0

3
first row: z = —

b Reading off from the last row: P+3x+4y+r=3

9 a Reading off from the last row: P—x+2y—-2z=0

b
. 7]
Basic
variable| y z r s t Value | values
- 4 1 2 1 0 0 2 :
s 1 2 1 0 1 0 8 8
¢ 2 L4 | 3| 0o | 0|1 4 3
P -1 2 -2 0 0 0 0
: Row
BE}SIC P y z r S t | Value | operations
variable
. ) 1 . 1 0 0 1 R1+2
2 2
s -1 ll 0 —l 1 0 7 R2 =Rl
2 2
1 1 R3 - 3R1
t ~4 | 2= ] 0 |-1=| O 1 1
2 2
- 3 3 0 | 0 0 5 R2 +2R1

¢ P=2x=0,y=0,z=1Lr=0,s=7,t=1
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