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The FIN algorithm :
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of (E)minimize

5 to z c- C

o f is differentiable
,
L - smooth Corwen function

o C C- dom (f) is Corwen and closed set

local linear appsoninohin
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① Direction finding : fin) = a)

Solves a linear ÑÉ(Mt) §
optimization over a } Et = arg min

8- C- C
convene set

② update : sea ,
= ( I - rt ) Iet 1- Tt Et C- C



② cstep size : Tt = ¥-1
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Linear program
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In this
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FIN doesn't always

enampk , fin follows GD trajectory follow - ve gradient



Another emad :

i.
,

- iHOflnt
¥

I f-
*

'

. i. Matti
,

I

-

font
'

- .¥
.

-

-
-

§y

Projected Gradient descent us . FW

① Projection is replaced by linear optimization

② Both require gradient computation



'¥ :

C = { z : 11211 Eh } for an

arbitrary norm 11 • 11

At C- ang min IfÉnf ) §
11911£ the
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Aub gradient of Itn dual noon
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F- latupdale :

Zee ,
= ( I - rt ) Rt - Keith $sn(ñiµf(Rt )) Eigg

• Greedy co - ordinate descent ( ☒impkr than projection

onto d
,
- ball )



Can .be#.foomon--conuenpoob6ms:-

minimize - Ztdn So to 112112£ 7

I
with § > 0

⇐ c- - 2 It ☐ flat )Hz

= - ☐ ftkt) = Dnt
- =

llvftkt )Hz 11024-112

⇒ Zt+ ,
= ( I - 7) It + 2- QZt_

11824-112
set of = 1 f- orsmi.tk -better ,%t_¥µ) ]Of NE I

=D Ket , = QZt_ : power method to find

11824112 the leading eigenvector

of D



Convergence result :
-
-

Let f- : Dom (f) → 112 be Corwen and L - smooth and

D= diameter (c) = sup Hz - YH .
With ?f=¥, ,

24 EC

Fin satisfies

f- ( ne) - f(n*) c- 2L D2

¥

Sublinear convergence : 0( %) Game as projected
gradient descent)

E- accuracy : 0( Yg )



pH : fly) e f(z) + ITÉ (z) ( k - z) + Kz 112 - ¥112
y = Net , i n = ME

if (24-+1) - f (Kt ) E PÉ(Mt) ( -22-+1 -2€) + ¥ Hike, , - hell
'

Iet -11 = ME + Ft ( St - Mt )

f- tree ,) - flat ) E art ☐ Écnt ) ( Et - Et ) + ¥72118T - melt

÷Ém→z* SEEK

it C- ang min ☐ fitness
✗ C- C

fl ?U- + it - Flatt E 7 Of
>

(ne ) [ NI - NED + ¥72132
Tone

c- are Ff(z• ) - ftnt)] +

L-zrtZD-cmt.ci) - 7- ( Ie ) I d- Mt) @ (Mt ) - f GE)) + ¥42132
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+ Base case t = 1 : Dz E Ot { D2 E ZLDZ [7--1]
3-

⑦ Inductive hypothesis : attune the upper bound is true for all T

⑤ Need to show it holds for t

① Da ,
E ( I - Vt) At + ¥7215
c- ( I - ¥ ,

) 2¥72 + E. ¥+1,25
= t÷ . 2¥ + 2£32

€+1 (£+172
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• FIN updates are affine invariant :
- -
-

Suppose 7 = Az
'

and FCI ) = f(An ' )

for non linguas A
. Then

E
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= Arg min IT n
' ) 2

ZE A-
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C

(n 'T = ( i - r ) zt + v8
'

multiplying by A produces same updates as that Kom F- .



• In general , strong Corwenity does not improve

convergence of FIN .

- Additional conditions on the

constraint set .

- ill - strongly convene set yield linear
-
-

convergence .



( not covered ; only for reference)Duality gap
:
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Constrained problem : minimize f- (2) + Ie (x)
I -

Indicator function

Iccnl = { 0 , ifzee

Read : =P
"
( y) = sup { zty - f- (a) } + as

,
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minimize manimiz [ zig - f-
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= maximize minimize { Ic (n) + Nice] - f-
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( y) } dual
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Duality gap between 2 and u :

flu) + f-
☒ ( n) + IIC - u) I zTy + If C- u)

At 7=24 and it = If ( 2k )

If 24? nk + max
- Tf

"

(me ) 8 = ☐Éfzk) (2k - a)
SEC

In fact ,
e- (za) - f(n? ) z IfT(2nd (na - Ae )


