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Lecture 13

Recap of Simplex Method and 
LPs (10-15 mins)
• BFP
• x, lambda, x from BFP
• find a new BFP
• show new BFP has a 

smaller objectives

Phase 1 or Crash to find an 
initial BFP

Runtime of Simplex for LPs (no 
good news)

— Done with LPs — 

Back to unconstrained opt. 

Two types of methods
• Line search
• Trust region
The general line-search setup
Definition: a descent direction

—

HW6 posted
Grab a handout! 

Midham
before Min cTX IBFP Les vertic Grea BRP

,

we If Sn =0 = 1 What SIMPLEX does is Xer(o) Reill YBz 0
Result Neu Cours CTynext) Thurs SIMPLEX Need tobick Adehme Nej More genells, we assume we min etz = Eli

At a Solm ear sol & Min crX Try #2
cluss

S
.

t- Ax = b ofthe fensivepolijtapo Ca get Estimate Optsoln because Use
Chosen to

We need nedTur X Converges to a minimizi. j La Coloma Y CNew column
. )

.

I adding · column Start at a 1
,2 - Theishe End

,aSi (Myn) I S X Stay feasible -- Easy to work -d
,
zo to -FCBN-(n) es Cor G(-S)2j wordle make the - St- -5x = -2 min etz

- X 20 McN BFP: is a set of
KKTsatisfied! x next(e,

out from feasibition Possib bump into a 11
-

= CTuarl
Caces to handle . Al Consistals to Is this a lin. nee seta cols

Brp! Yikes ! 2 = 0 .

we Use the Brp Y 10 .

- Phase)
or
-

Murch 13t.
Theore

Columns Cst
.

Let =() ,:[] so i(SN); co SE M/X1b I dis o
,
then sal (T-

It's be nice if
-- tose;

! (SN)j = o Solve
.

↑ B ? the di zo How to get one
St . (A # (2) = ↳ SoA = 5

,
X10

·

to Stat the ↓
St - (5 -1S(y) =-2 Crash LP.-

an

new point .
-

-
= See Anti-

Combo Sing
,

Simply for
-

a solu of
B =Ali,

for sorey , weneed
SN is Related to But(Subj 10,5 alread KIT

. cycling rites .
(whate left in B: for those cols are BFP ? X, z 20. = fensive pt . fu

Min CTX min ez · => youget a BFP!CP always Exist at C) - S =[B]
.

Assume S=0. morework
CBN-Ca ! = Sohr (simple Example could Remove so Cassure 620 the Orig . IP !

= ) 2 =2
.

-

averted of thesa
# Ealicrdi =0> Cona Sw = In -NTI --- olreg] 2

. who if 0 o ? 3 Do y next
ot Suppor Nej = Be

,

this doesn't happor
. Iden : Solve an

st Ax -6
St[-5119) = -2 + Notalways neede

-

I
-

-

I is not-sing . and I I IYour
-

↳ i I y -

- I I CTur I · I - I I I I I I ↑
- I- Y

(di =d -T a vertex ? for some K. => Don ! whatdoes a sol of ② TsEre
[20

.. -gener mini cX
KKT
% zo

E =[B][] []-( * -(i) = 0. y
-

· = CY-oCoB"Nej A = B Es < - The LA where we know
this LP looks like ? · Brop

get St-
min etz si A = b

X
+
3 = 0 B'b zo , X =B SIMPLEY moves along =d

.

findSmallest
i.

= cTyco) + OCEj do 30.
Feasible V (by d= BNej = B"Bed Almost

si
. Ax +Ez =b X 10.

-

-

out of

XB u L

Ellen
Tim

M-non-zero

a BFP to
- -⑰S20 faces/zelge Xineeof = Xp-Od. Remove column i from

So LTBTN-CN = -Si
= Always get a

Construch. (
= 2k get a BFP for Quiz ! Use col of I !

⑭
=T min cTX

Ax = b SN = EN-NTX
hil a new vertis .

B
,
neld Colum J. Nate (SN)j 10 ! vetey of 9 Smaller objecti degenale constraint Shy Construction So we MOST kind out our LP. =>2 = 5

..
42 zo st-Ax+ ! Ib

⑯ Fitz[tbitelotC =ATX + S Credundant) Non- Sing .? Colum K ! Fij =0 11 10 ·


