


' linear Program
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weak duality . if ✗ is primal feasible and Air are dual feasible
①✗ = btv
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optimally condition

primal feasible : ✗ to Ax=b simplex method : maintain equally conditions and aim for ✗ so No

dual feasible : No

complementary slackness :
A. Xiao Interior point method : maintain linear conditions and aim for complementarity

gradient vanishes : Atv -111=0

- Barrier of primal and dual

MIN CTX MII - btv

Sti Ax=b Sti Atv-111=0

✗ to No

b b
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- É-210yd

MY ox - ¥-2108M } → dunt ← { s.to Atv -111--0
Sti AX=b

the primal barrier problem and dual barrier problem all dual of each other



MY ox - f- Ilyin primal banian
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KILT for primal barrier
primal feasible : AX=b X > 0

dual feasible NAW :C No

""" """ ""
" €" ⇒ "" "" ¥

]MII -btv
- €-21811 } dual barrier primal barrier and dual barrier

s.to Atv -111--0
have the same optimally condition

LIAN,H= - btv -€-24k -1×-111811+11-4 assume primal problem and

= LAX-BIV -EIGA -1×-41 - in dual problem are strictly feasible.
-11×1=-41×+11--0 A- it > the primal dual central path is
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- co if Ax -b-to

= { - w Xito Hi St . XHI solves the primal barrier
-É -24¥ -1nA - DX Naito solve the dual barrier
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se . Ax=b Sir Ax=b AXH-bx.HN

✗ so
✗ so

btw -1×1-11=0 Ntl >0

144 for dual barrier : Hits him __¥

primal feasible: 11>0 Atv -111=0

dual feasible : X > 0 Ax=b

gradient vanishes: Kiki = ¥ for the primal barrier , obg is strictly convex

fan the dual barrier
. oby is strictly convex ,

A is full - rank
:(HI

,
Nhut) is unique



' Path - following Interior -point method
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A. V4 Of .••I xk is the approximation of Xltil as # → •

solutions to the primal - barrier
• Neighborhoods of central path

let f°={ LYNN) : Atb ATV -111=0 ✗ so No} be the feasible set
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"""" 4¥:|
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if ✗ is primal feasible and Avis dal fusible cix- bW=Ñd NUNN is the dimly gap .
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One-sided infinity-norm neighborhood fn THAD
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- Newton step
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shore -step Path - Following Algorithm ( 2- norm neighborhood . small

chase aft toilet . 9%1%-1<-11-¥10 ( can choose 0=8--0.41
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- Long - step path Following Algorithm lot - norm neighborhood . layel
choose Telok 020min Lomax 4

let 1K. A. v0 ) b-
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LPF is practically faster than Spf

- Infeasible Interim - point Rhythm
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