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Lecture 5

HW2 posted
Office hours still pending

Quick converage of univariate conditions

Major goal today: multivariate optimiality
conditions

We'll also see "test functions" or specific
functions that are commonly used as
examples.

Multidimensional taylor theorem.

And something brief on convexity (if time) 

Software demos:

Id Taylo Necessary Conditioni ⑰x+2) 2nd order Neusau scondition In ther neighborhood
Test function & Multivariat Tayla's theore in Andorder f)+T1f(40)

One fast about HIX) Example Iff isunt the f(x) = (1 - X:)+100SX-xi

OptimalityCondhan SPS IfA =X, He Pfof g(x) = of(xth) = f(X0) +48 ( +ah) Let x be a local min
Coul X is a load mm

o ! If + is Alice cord. diff- ↓"(xorah) 0

· Rosenbroc function HCX) is symmetric ! f(x)= X,
"

+XeX,
HCX) doesn't depend Symmetric,positive X is asque rentofA. Suppose not !CEEQ1 than first ord opt. Cords

·

f(x) = o
=7

01 X
.

g(x =

f
- 2( -y

,) - 400(X -yX min then Semi-definite Matrics .
ani *ux) f(xh) =f(x) + ( ·

f"(Xo) o # f(x) : IR2-R (why ! In Id 200(X-Xi) J #A-BBT
,
than so letg() =p+0.f(xoth) = fly)

thft"Yo f'(x) =0 (x+h) than Xo is a local min.

y=1, y
= /

I as necessary) .
etogr*Exp I I g(x) = o #A : Men,f(x+ch) = f(y) + hf(X) +hif"(Xo +ah) Symmetri Bisnot a square Idea :lookat 81x% in thewhy ? for h sulf small f (o +ah)) = f(X) E

and ((x)20
Neuroay Could (Min =Neen) 86th) = f(x)the'(xitah) will how = f(x) +h x +c) why ? H(X) : id "-> Ram = Const . 2 - 400( -3x, -100x, If XAX = 0 forall rat been directionpoI
-

I
-

I I I f Iin I I I
-

I I - It↳ used to reject non-mins ix
·

is local min
,
we know -

= Yoiso loed f(x) = 0
8(tah) = f(X)th8'No)

+C positive semidef ↓, then we call
- fun counter-intuiture Sufficient cond. (Sullion => min) 48'(Xiah) =O

f(x) < f(x)
. 10 xh)

.

min .

pTyf(YotWE) wate i 52f(x) = H() = 2 Effex
(f(x) =

(20] -fothf
, +c.

H+(2)

[
- 400X, 200 I A positive semidefinit &

Lustoi ↳ used to accept mins &

f((i]) = (1-1) + 10011- 142 fo O = W = ET the clet of any leuden
If f(x) fo Ther "(x) =0 ⑭Kota)

X
= g

=0

/
Freyaxe--wffaxi I So (*) doesn't depend flotPY

Minor of A 200

f"(X + xl) zo by count . 8 "(x) 20. 70 for h in some
= 0 . or X ! E] all Eigenwab are 20 .

zo 70
Neighbord ofYo

=> global min ! ET A = BBT for some B
.



CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue University - Computer Science - David F. Gleich - 2025 CS 520 - Purdue Universit

- f(x +(q) = ((x)
2nd order Sufficia Cond Letf(x) : iR"-IR. ⑭

See There2. 3 in Nth
.

I
Quiz

I
"On a line"

Gre more interesting ! cas · Cont . asyouwish) X =0 is a

Let to be a local loca min
mini on all lines passm to any chociA.though Yo.
Is to a local mir of f'?


