




















































































Hw 9 Solution
v 10.2 max 5 CTX

St Ax b
30

Let 59 5 6 achieved at X

39 5lb achieved at

Consider max EX
sit AX bit 4 A be

30 O t

Let X X A X
Then AX Altxiftex

AX 1 A AX
th f A b is feasible

Here CX C tX 1 A X
CX f A aX

max candidate
5T 1 A 5























































































v 10.5

The proofof
Them 10.3 makes use ofThur3.4

But Then 3.4 requires LP in standard form

AXEb while 10.2 is not in standard
form

So we need to transform 110.2 into standard
form
10.2 9 1 30 Ae

xerm

x 1
112m

A 5
JM

Dxn

ie A I

um in 5
AM
cols of A























































































Let Rank A re mtl s n

if n me nothing to proof

withoutloss of generality assume I I ir is

linearly independent

ññ urine in a 5

TF
I f IF 5

Mti xr mtl n r

Er BE 55

rx
txt rx n ry

Note as Br has linearly independent cols

BB is invertible ie B'B exists























































































IB BE BB 5
in in in

w̅ A x ̅ 5
ie Ñ x ̅ 5

i AT 5 so

in standard form with re met basic vars

Hence Thm 3.4 can be used























































































I
only
do the

if
parts

i there is a y sit yA o yo yo
Then

AXcoisnotsolvable.PfsupposeAXcoissolvable.ie
Such an exists

AXO YAX yo y to
0 0 contradiction

ii Suppose AX o bx 0 is solvable

yo YAX 0 bx o contradiction
bin

iii Suppose AX 0 so is solvable
r contradiction

y yAX o YA X 0

Fat somecomponentofT

mustbe zero























































































ir Suppose Axco X 0 is solvable

You yA X 40

yo Yo 5,0
0 0 contradiction

a SupposeAX 0 X 0 has a solution with Xk7o

YA ya so Yo I Aiky so

YAX 30

Y Ax Yi Ai X

I YiAijX

YiAi X so

but for index j k EYAik Xk o

Hence 0 CO Contradiction























































































Seealso note on duality on Dec3,2024

P min tittitt.tt y axtb
a b o

0,0 t s b A

12,1 t 1 a b stz o.o

2,1

4,21 1352 Ga b t 4,2

lip
lip t4 p a b sty

Proposedsolution 9 3 bio

t ost AFO
t 0 t to

t3 0 t3 3 0

SEP 2st Alp 1

min value
min Art tatty p 1

Proposed solution a b o t Az ts 0

t4 P 1























































































Find D t s b A

A 1 a b tz
t 2 Ga b t

t4 p a b sty
standard form

u bit 30

Ual b t 0

Us 2a b t 1

441 2 a b t 1

use 4 at b As 2

461 49 b t 2

47 a b 4 p viso
us a b to p 5 1,2 8

tittitts to
2143 64 4145 41 47 481 a

Ura 143 44 4 46 47 481 b

41 42 A 43 44 Az 45 46 3 47 48 2

43 44 214s 46 p 47 48























































































p
max 4 44 2145 46 p 47 48
St 2 43 44 41Us 46 47 48 0

41 42 143 44 Us 46 47 48 0

With 2 1 43 44 1 45 46 1 47 48 1

Utilla Mg 0

Let

Kk 1h4 VEG 4471

max V2 2 Us pV4
sit 212 43 V4 0

Vit V2 V3 V4 0

V1 1 242 Of 42 1 4130

V2 1 244 054451 14330

V3 1 246 0 4611 145307

V4 1 248 0K4g 14730























































































V2 2V3

pV4 p E V4

max p E V4

solve for V2 bz
V2 2V3

V2 V3 V V4

V3 V1 VE
eliminate

V2 2V 312 v2 V3

V1 1 242 Of 42

V2 1 244 0544 eliminate

Vs 1 246 0 46 1 V2 V3

V4 1 248 054851























































































V2 1 244 U4 V2

1 24 3

My V V4

44 1 2 42 1 248

242 Us

O Ux

0 242 us 1

Us Us 0544























































































V3 1 246 46 V3

Vit

46 V1

46 1 1 242 1 248

42

116 1

01 V2 412 1

K 12 11 If 054651























































































max p E 1 248

sit
up Us

0 444

42 11 If or uses

0 Us Ug 1

Us a

516

spy
I
ig.sk us























































































if ps's max p E 1 248

p at Ug 0

If pct max p 1
1 248

Ip at Ug 1

Have max p E 1 248

Ip 1
























3
2 712

studentcontribution

Xity 5
a d bsd

1 91,5 d 5 a b d
52

need atb 5

9 6 2

d a 26 4 dleet a
need 9 6 2 0

P
max d
st a d bad

5

11 d 9 26 4 d
V5



p X so

5t.net iftf

I t.fi

tfilA5P.nP

fAx
b

1 ifAxes

Apply FL to this system

ie min b 5

st A At 9 0

y j 30



Using simplex to find y I sit

A A g y.jo

and b 5 g
co

Ay Ñy o 5yt5t5co
Then

Hi X y'A x y
y

H 5A x 55
55

Note Hi y'AX y'b
YA 5A 6

gray g g
86 55

ie Jb JAX not in 2

Hence H N



min b 5

st A At 9 0

y j 30

0

8
41 0 42 8 73 0 J o j 7 if

b 0 5 10 5 10,70 30

by Tty 40 30 10 0



H JAX y b

10 8 01 10 so 1
14 87 40

x 2 2 10 H

I 2x JAX IS
co 7 1 to 7

s 30

x 2 2 7.5 I



b

P
24 342 55

3 42 2 8

fso t o o

so

so 0 0 1
A b

P

41
5 4 3

mass

X2 so 0 1

0

A 5



8
o

o

Y 0 4 2 43 0 44 1 4 0

b 5 8 0 0 0

YT 2 1 Y O 54 0 95 0

5 14 11 0 0 0

5y 55 16 28 11 140



H JAX 5h
o o o 1

0 0

0 2 0 1 07

16 7 4 it

6 7 4 3 16 H

I X JAX 55
4 1 2

fi



12 000

1 6 7 4 17

6 7 2 4 3 17 I

5 Look at note on duality Nov 3 2024


