
FODA 215

Gradient Descent # 1
Functions $ Gradients

Oct 18,2022



f-Ifor all

[Éeµzd&=# '% --%)f

fat

local Min

NÉ Brca)={p⇐Rᵈ1 up - an ≤ r}
r > 0 a pd

⇒Min If /•?⃝✗ c-Rd so all pe Bren
→

f- ( p ) ≥ f(×)
for some

Br

globo.lminirnomcff-xc-IRdt.PE/RdfCp)2fCx)



maxinaumf-fxc-IRds.fi
tp c- Bray

Rd⇒ global

f-( p) # f- (x)
strict

min
☒nd global Max

✗ ✗ ✗ c-Rd÷
✗ c- Rd s.t.U-pc-B.la)

f(p) > f- (a) ten p≠✗



& me,

¥61

¥÷:
* regular

¥⊕!: ☆



Cconvextuntions

lp,q line going thru -sh p , g
c- Rd

# < lp% ←convex
combination of

lp.GG )4=1.5 p#ˢo
"

⇔
:
"

* .

4--0^2,1 11--0

lp ,q(*) = { ✗ =dp+ G-Hq 1 DEIR}
-

p + G- -Dq
2g - p -

_ q≠(g-p)



i. (p
,f(p)EÑᵈ

"

v.* f(p
) +

A-d)
flo)

• & , -007)

É%"R
f is conies if V-p.ge/Rd all ✗ c- Coil]

(ga)

ftp.#-q);adfCp)- G- d) flag)
strict



↑#1×1=3

Convex but not strictly
convex

V
P 8



(onvexfunctvmProper-
• f- convex → local min

also global Mmm

• fig convex

h=g+f → convex

hi Max {f. → convex

- convexhi ftp. ←constant



f-(a) = f(✗ , ,
✗
z , . . _

,
✗d) unit vector

U = (un
, Uz , . . ✓d)

I/ v11 _- Idirectronald-riva.ie
f(✗tho) - fed ✓ cont.n

.

I fcx) = 1in
hhso not

cont.n

if Tuf (a) is well-defined fees at ✗
, o

differentiable☐ lnablaa Is
unit. vectors e.

,
le

,
_ . _
lol

Ei = ( 0 , 0, . .
no

, I ,
0
, u . . 0)

I ith cord

☐
e.
fed = Deitch = fcx)



gradient ☒ f

Tf = ¥
.

e. ←¥
.

e. +
. _ . + ¥

,

ed

= (¥
,

i ¥ ,
-
^^

/ 8¥)
☐f : Rd→ IRD

direction ( ← scale) steepest
increase



Examine
✗ = i. g.7) C- IR

]

f- ( x , g , 2.)= 3×2 _ zg
}
- z ✗ e.

£

Of = ( Gx - ze-2
,
-6g ≥

,

_ zxe
-2)

☐ f( 3
,
-2

, D = ( 18 - Ze
,
-24

,
- be)


