
 

Duality General Form

maximize 3 fold
End 6

subject to filx o 5 1 im

gj
0 j

l in

maximize 3 fold
End 6

subject to gj
x 0 j

l in



Equality Constraints

maximize 3 fold
End 6

subject to gj
x 0 5

1 in

LagrangeMultiplierµ Lagrangian L

n

maximize Loxµ fox ImjGik
5 1Mii May

no constraints



Equality Constraints 6
Compare max to with constraints

max L with no constraints

Let x ̅ G.ie g A

fo x ̅ folk Mjg x ̅

max focx Mjg x

max L x

µ M



Equality Constraints

Compare max to with constraints

max L with no constraints

Let x ̅ G.ie g A

E f x ̅ m

any x ̅ satisfies constraint no constraint form

max E min Mx ̅ 6 µ



Equality Constraints

Compare max to with constraints

max L with no constraints

Let x ̅ G.ie g A

E f x ̅ m

any x ̅ satisfies constraint no constraint form

5 Weak Duality



Equality Constraints

P may fold 6

sit Gjk o 5 1,2 n

D min M Him
My

no constraint
f

where
3m max fok 959 D

no constraint

Weak Duality 3 max min µEG



Inequality
Constraints

maximize fold
End 6

subject to filx o 5 1 im

gj
0 j

l in

Lham fox II affix
Lagrangian ft If MjGjex



Inequality Constraints

Let x ̅ G.ie constraints are satisfied
0

f lx ̅ folx I Xificx Mjg x ̅

ETO
Ll x ̅ µ
max L x x µ dimX

no constraint X o



Inequality Constraints

Let x ̅ G.ie constraints are satisfied
0

folk µ
xE̅6 1 70

max folx min
xp6 No µ
Weak

Duality



Inequality
Constraints

P max 5H foxy 6

s.t.fi x foi 1i2
im9jfx

o 5 112 in

D min dim
constraint for M

3111M may fok Idifolx MjGjk
no constraint

WeakDuality 3 max 4 1,311m6



Duality for General LP
max SA mix
sit AX 5 6BX E

Lex xp mix MAX b MTBX C
in

x o D

µ max L x x
µno constraint



Duality for General LP
max SA mix
sit AX 5 6BX E

Lex xp mix MAX b MTBX C
in

x o D

6
54 1AM 1 0



Duality for General LP
max SA mix
sit AX 5 6BX E

Lex xp mix MAX b MTBX C
in

x o D

6
54 1AM 1 0



Duality for General LP
Lex xp mix MAX b MTBX C

in

x o D

m XA µ B
Xb ÑC

no constraint

If MT XA MTB 0

may Lk xp
a



Duality for General LP
Lex xp mix MAX b MTBX C

in

x o D

m XA µ B
Xb ÑC

no constraint

If MT XA MTB 0

may 2 king byte



Duality for General LP
Lex xp mix MAX b MTBX C

in

x o D

m XA µ B
XbÑC

Hence no constraint

aim
b MTC if XAMB

m

too if MA tMB MT



Duality for General LP
Lex xp mix MAX b MTBX C

in

x o D

m XA µ B
XbÑC

Hence no constraint

aim
b MTC if Atx BM m

to if AT BTM m



Duality for General LP

P may
mix

sit AX b
BX C

D min xp
DX EM30

p
st ATX B'µ M



Duality for Traditional LP
P max 5H EX

sit AX b

30 0

Lixia Ex YYAx b Ktx

4 No
C YA A ytb



Duality for Traditional LP

Lixia EX YYAx b Ktx

4 No
C YA A y'b

max LAY.x Ytb if E YA X o

too if C JA 0

no constraint



Duality for Traditional LP

Lexia EX YYAx b Ktx

4 No
C YA A ytb

max LINY D Ib if c A'y 1 0

too if C A'y X o

no constraint



Duality for Traditional LP

D min 314 big
y
sit C Ajax o Y 130

EAty

ctx.Y.NO

ATy c Y o


