
First coursework due by 9am Man 19 Feb
Submit on QMplus.

Recap quiz

Given an &P What is an extreme point solution
(i) intuitively/geometrically ? corner of feasible region
(ii) formally ? I is an extreme point solution
if is feasible and
I cannot be written as convex combination 12+ 11-)2

of two other feasible solutions 1 and2 1 412#2)
.

What are the 3 main steps in transforming
an LP to standard inequality form ?

- fix goal
OE

·standard inequality from max [I2
corsub to AzzEb fanstraints

I

~
① fix sign
restrictions













Recap quiz

Given an LP what is an extreme point solution
(i) intuitively/geometrically ?
(ii) formally ?

Given an LP in standard equation form

max CTR
-

subject to Ap =
22 T O

What ison optimal solution

(i) Intuitively ? best possible feasible solution

(ii) formally ? is optimal if it is feasible

and CI2c, <T for any feasible 2

Suppose xE100 and YE100

and average of x and y is exactly 100.
What can we say aboutx and y ?

Then x = Y = 100





Claim 12 can be written as a convex combination

of 1 and 2 (2 = x2 + ( -x)2 with Y , 2 + 2) XE[c, 1)
where

(a) 1 and I are optimal solutions to <P

(b) if i = 0 then Di=Zi = C

If know 22 is not extreme point solution,

By detn of extreme, can write 21 = xy + (1-x)2 Ill
for 2 , 2 feasible and +1 , 2.
know 2 ,2 feasible

,
so to show 1 ,I optimal

must show they are as good as a
i . e. [I2 = [I1 = CIE

Since 2 is optimal , know that E1ECI2
,
Cze

ItI then

[T2 = 1(x2 + (1-x)z) = x (2 + (1 -x)Ce
# XCI2 + (1 - x) CT2

= Cice a contradiction
-

so ET1 = <22. .

Similarly [Tz = <TC1 ·

Shows (a)

For (b) Suppose i = 0

We know 3, 2 feasible 50 Y ? 0 , 2: ? 0
If 7 : 70 then x = x2i + (1 x) 2 ;

> x0 + ( -x)0 = 0

contradicting "i =0. Hence (i = Zi =0 . Shows(b)

El





claim3 There is some on L such that

is on optimal solution and has more zero
entries thank

L

It start at 2 and more along Lin
a direction where at leastare of the

coordinates is decreasing, -
Any zero entry of stays zero as we ⑬

Ok

more along L(claim 2() x

Let 'be the first vector on L such that one
of the positive entries becomes zero
since 220 the

way we defined I'means 22'70
Also Al = b by claim 2(b) .

So 221 feasible -

Also 22 = <T by 2(a). So I' is optimal

By claim 2() I' has at least as may zero entries
/

as 22 and in fact has at least one more by
our choice of ?!

I

it of thm : Let
* be the optimal solution

of CP with most zero entries
.

Then* is extreme point solitical .
If not

, by Claim 3
,
could findon optimal

solution with more cerc entries than *

contradicting choice of 22*. I









So I is convex combination of

I , bath feasible.
Hence I

noton extreme point solution /

(ii) not proved in lectures
↓ is not extreme point solution since
it is a convex combinationI = E1 +22 (see picture on next page)
with 1 and I feasible

, W +I, 2 . [AmEW)
so Al = b

,
140 and Al = b

,
E1Q (infeasible)

A(1 - 2) = A2 -Az = b - b = 0 .

Also 1 + 2 (otherwise W = 1= 2)
Sc -+C

Columns of A corresponding to non-zero

entries of 1-2 are linearly dependent,
Also

(2-2) , +& - 4
, 30 or 2 : 70

=> it E2;0

=> Wi7O
.

so columns of A corresponding to non-zero

entries of W are linearly dependent.
Sc W is not BFS I




