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Definition consider inequality constraint , say g : Ahs IR
and the constraint glx) so . It is active at the

optimum x. if g (
xd) =o

If we have an equality constraint gH=o , it is active
if glxa) -- o , if the constraint is satisfied .



MORE INTUITIONS ON CONSTRAINT OPTIMIZATION

min flx) - 11×112 gH=Xr - I
XEIRZ Set. ①

min LG) , 11×1,21
GATE o

→stglxlzo ②
XEIRZ

tsxglxto ③

p
DRAW - constraint

and find optimum of problem



GKIEO ¢ FEASIBLE

: .f¥/ Dg

FEASIBLE

§¥ ↳*⇒ glxko

( con's
"

not active,
"41) x :C!)

① ② ③



i÷÷÷:÷:÷÷÷:*
.

⇐ Dfk7tXDglxY=o



RELAXATION
-

idea transform a constrained problem into unconstrained

one

Example ( from h
. Biliaie class )
-

Dealt offer 1€ per meter of altitude .

Constraint : Alpinist must stay in France .

X E IR
'

position ( latitude , longitude)

year fKI f : attitude

SI x E France . ¥1, top Mont Blanc
4807 E-



Newotea: → Also climb outside France

→ Pay a fee ( fine)
atx) : fire a (x) = o x C- France

.

-

max flx) - ah) → No constraint anymore(B) (XENy¥← Relaxed problem .

Billionaire Design atx)
, penalization such that

solution of ( B) is still Soweto of original problem .

FftEverest) = 8848 €

AH -- aoue.itxef.a.ae/g4II:EtL:,77jofo4--
not



This example introduced the idea of relaxing the constraint .

We need to introduce a penalty such that the optimum of
the relaxed problem equals the optimum of the constrained pb.

-

LAGRANGIAN.ie
min JK) f : IR

"
→ R

f PRIMALSI LA) =o h : IR"→ IRM PROBLEM

GH Eo g : IR
"
→ RP

if true component - wise

Lagrangian Hx, tou) -- f H tpgthlxltyytglxlIRP

DVALFUNCTION-g.in/Rm+P → if



-

LAGRANGIAN.ie
min FG) f : IR

"
-SM

f PRIMALSI LA) =o h : IR"→ IRM PROBLEM

GH Eo g : IR
"
→ IRP

'TF Iue component - wise →Earkgkk)

Lagrangian Http) -- fhttpgthlxltyytglxlh
-
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DVALFUNCTION-g.in/RmtP-siR ↳II.tkhklx)
{ gave)=n×niznHHq)

if gfxlso (constraint violated) eetglx) > o u > 0

if constraint violated hlx, s fk)



DUAL BOUND
-

If x. is an optimum of the constrained problems

If t C- IRT µ EIRP, yes,o then

gHae) E f Aa) E f Cx)F- x feasible
↳ optimizing the relaxed problemed gives a lower

bound on the constrained problem .

PIE: q Hou) = grim LH thtHH +ut g Cx)
E fate) + tthlxa) +get gun) e

¥
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DUAL PROBLEM :
-

Find best lower - bound : max

Gay
9 Hae)

set us, 0

WEAK DUALITY THEOREM :

-

xk opt constrained pb
Idk, ya) is the optimum of DUAL PROBLEM

quiver) e- fwy



OPTIMALITY OF PRIMAL DUAL :

Fx'T live' st qH9y4=flx7
Them xd is the optimal for constrained pb .| µ,ya,- Dua, propmen

,

-


