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(154) Definttion (P) (s called convex if:

V = convex
h(x) =dx-f < |ce. h is affine
Qm.pu b.. ﬁ (P) is convex |

= [ ¥ = convex on R™] @)

Tw.wv Th Am:mr» extension o.m.. Th. (43.3))
um : “.. :R">R s convex on R" ang

% LS o:moqozter_b at x:

Then .
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(.e. .w Lies qbove cts &9:&@:& at x.
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least one (mportant type of problem
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H h ) .
ence  we have seen u«pmr,o&f that : __ />\ = anin .M<oa t h(x)=o0]
('S4)y Th 3¢ xeR" _
(L) T is convex on R™ nosu?pmsﬁ owzsmngﬁo:
(W) W s differentiable at Y=o (H) i
o | | THE PRINAL PROBLEM (P)
@) A=~ Qu T (o) | .
: A : A —
Then : d(A)=Vv. ._W,MWSAA VAJ wnconstrained || THE DUAL
/_\v . optimization PROBLEM
So s U (H) =true , +hen é

we Know how to solve ¢t

A 4 A
\)= "
d(M=V for some 1 €R eq. max d = ~min (~d)

o 1
_’m@ T:w ~Uy (o)

Also , A m. S0 we can %?k O *.o... (P) by
d (1) _M V., ¥ieR" unconstrained maximization of (D)
i._ur ::.»; | OK ,but what we really want s
Henee | ©© a global minimizer X for (P).

A
max d(A) =V Problem
[ 1€R" (D)
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(15.5) Th .
(L) T (s convex on R™
— (H)

(]y T ts diffeventiable at Yy=0
A
@) A€ arqg max d(A)

AeRM
Then .
argmin (P) = B n F (£)
([N
atq min {V(x): h(x)=0]}
XER"

where : 2 no%w min M<O&+»4rmx;
xe R"

F={xeR": hix)=o]

h..mv Thes wxoﬁ_%m o Em@?» mechandsm ?s
?.so:sm the set &. mﬁow&\ minimizeys T:.
the premel problem from the set of
minimizers B , aSsoclated with the
dwal problem. A wmsmw.‘ﬁos assumption
.%.Qmm a v..m simpleficaton. ,_\
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Remark :

.muﬁmwnolm\ml.. each set arg min contains exactly
one element re. is a singleton
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J o?@: true

BnF

I
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Then either: X ¢F  or X e€eF

J
?wummw:m = g

"

G;mw be true

M a contradiction [
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{ (45.6) Dualty - based procedure for solving (p)
, Assume : o T = convex on R™ | Ok Cf (P) _
'S convex
: T = %m@@sﬁpim ot y =0
; . 1 e
_ ch easy to check but ﬁs&£ oK _
o that the singleton hy pothescs (s vald.
_&}os is oK\
1 Fond: ‘
*»w = arg max d(}) unconstracned
i _ AeR™ optimization
3 &mm. used
d i bl
1 Nm‘ w = arq min M<C& + »4:?&
m xeR"
, N unconstrained
“ optimization
i Then : X =x
] ) |
w fw*.oﬂ _ui_si problem (P) ’




