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1) Movies Around is UPS

9) Basic Feasible Solutions (BFSs)

3) Feasibility is exp .
time via BFSs

4) Optimality of a BFS
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Tight Constraints

Xel) is tight for constraint (a + X> 16 iff (9,X) = 6

Tight(X) : = Garfrows (A) : <9
:, x) = 6 :3

For BorsIA) let Ap
be matrixw rows 8

A As

Frows(ad = 0

---

Will consider A
right

# At for Short

will show following

Lemea : Gives X-1)
,
Weller (A) Ego Sit . X-1

EX + 5w
,
x - Gw]

and if<W,
9 :) 10 for some a frows (A) then right (X) &Tight (y)

for some yeX18. w

↳ Ex+ (w
,

X - (w)



Claim 1: Given X-1)
, WER st <W

,9) 10 Va. trows (A)
-

dave X+Ew-)) V 220

for Gitrows (1) ,
dave <a.,

X+ Ew] = <a
.,X) + E . [arsw)

[ [ai,x)

[bi

Claime: Given Xel), welter(At) then Tight() [Tight(X + sow) VEz

weker(A+ ) -> A+
w = 0 -> <a, w) = 0 vare +

so - a: Eight(x) Gave (ai
,

X + Ew) = <ai, x)+<a w) = (ax)= 6:

So aif Tight (X+ Ew)

Lem 1 : Given X-1)
,
weller (A+) u (w ,9) -0 Va

.
Crows (A)

&are X + EwEl and Tight(X) [Tight (x + er) -320

Immediate from claim I



Len 2 : Given X-1) ,
Weller (A+) / <W

,9) < 0 for some acrows (A)

dave 1970 S .t .
X+diw-1) V d'e[0, 3]

and Tight (x) & Tight (x + (w)

Let In := Ei : (a
.,
w) <o]

·
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6- CX,) for it Iw
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YeK 6/c Consider an a:frows(A)
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If (a -,w) o
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a

:)
[(x,ai) + 3 . (w, ai) ⑪

& [X ,
9 :) + 5 %· <W,

a:)
= 6 :

For itIw Sit . E ,
= E (of whe 11) and d = 3,

0,0 w/ equality so Tight (x)[ Tight (X + Ew)



Lenna : Given X-1)
,
Weller (A) 500 Sit . Xw-1

↓
EX + 5w

,
x - Gw]

and if<W,
9 :) 10 for some a frows (A) then right (X) &Tight (y)

for some yeX18. w

↳ Ex+ (w
,

X - (w)

say w type I if welter(tr) and <W
,

9
.) 200 Afrows (A)

type & If we Her (A) Gnd <u9:) >0 for some a trows (A)

WEler(A) --wEKer(A) So each of w
,

-w of type (or e

suppose both type I

Lem 1 gives XISW21) VE20

If <W
, 9) 50 for some a trous (A) the

at least 1 of wow of type &
,

WLOG w

↓
suppose w type &

,
-w typeI Lem2 givesa Sit . X + Ewl) And Tight (x+ aw) <Tight(x)

Lem1 gives X-EwEl

Suppose both type &

Lem & gives E
,

St . X+wel) Vie] and Tight (x+ &2) & Tight(x)

Lem & gives de sit . X-Swel) FEE[0,] and right(X-Ew/ Tight(x)

Let 5= min(
, 5)



Basic Feasible solutions

X is a basic feasible solution (8FS) of 1) iff X+ 1) and rach (Tight(x) = -

Trivial if

O is Feasible

↳ Claim : If 15 =GA the 1 has as

4)Special case : equational form LPs

If A = (E) =E , () +e(= Ex : Ax + b)
Let Xel) be any solution Maximizing Itindt (x)) =: It

AFSOC X not a BFS So rach (1) n so rack(A) e LAFAC

-wo Sti weker(An dis farm(A) o

Jaierows (A) S .t . (a,We 6/c if W. ther <-e ,
W
; )*S

So by Lenna XIEwels w Tight(x) <Tight(y) for yexIn

↳) costradicts Choice of X so x a DFS



Lenna : X is a BFs of SX : Axel
iff

Xfl) and I basis &Grows(A) of R w/ ApX = 60

->> XE1) by definition

rack(tightA(X)) = 2 so I basis 8 STighta(X) rows (A) of R ; also Apx = do Us Estista)

7) XEI) and since Apx = by ,
have basis B Tighta(x) so rackfTighta(x)=

Fact : If Brows(A) is a basis of RO thee Ax = bp has 0 or 1 solution

Tank (Ap)= - so either 0 or 1 solution (Problem 10. LA review

↑ deoree: Cao output all EFSs in m · Poly (N) time
I

S =0
V Be Fors(A)) :

# B is a basis and IXs .t . ApX = 60 and XEl

SES+ X

Return

Correctness : X a BFS -> - basis Crows(A) Sit. ApX= 6 and X-1) It) X added to

XES -> - basis Brows(A) Sit. ApX= 6 and Xtl) -> X aBFS

Rustice : Check if 8 a basis is Poly (N) time (Problem 8 0. LA review -> cas beckrodepodese)

Find X Sit . AgX =6 in Poly (N) time (fact 313 0, LA review

(5)(e) -M-iterations
Theorem: Car solve LP Feasibility is Poly(N) .m time

->Note Putting into above

Put 19 : form Ex:** 3 fore doubles

Let S be all BFss of T

Return 10S

Correct by Claim

Runtime from theorem



Claim : If 15 =G and max <4X) to
XEle

theo 1) das a BFS y w/ <53) = Max <

If A = (E) =E , () +e(= Ex : Ax + b)
Let + : = Tighty (x)

Let Xel) be any optical solution Maximizing /Tight(x)) =: It

AFSOC X not a BFS So rach( +1) so rack(A)

Iw0 Siti weker(A+) bic task(A) o

gatrows (A) Sit (a
,
Wyo dic if W. ther <-e ,

W
, )*S

so by Lenna XIEwels w Tight(x) <Tight(y) for yexIn

< (w) = 0 b) (62) fo -> <36730 or <3 -230

-> (X + Ew , c) > opt or <X-Eu, c) < Opt

Contradicting off definition

But theo yell , (4) =opt and Tight(X) Stightly)

ContradictingChoice of X

↳ Note: outputting best of also the gives as optimization aly ,


