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Let f(x) be a differentiable function on a convex set C' C R".
1- By the definition of convex function, we have

fle+tly—x) = flty+ @A —t)x)tf(y)+ 1 —1)f(2),Yz,y € C,Vt € (0, 1),
So
flx+tly —x)) = flz) <t(fly) — f(x)).

Devide on t and the limit to 0

(V). - 2) = lim TEFGZINZTD gy g

Then,

f(x) conver = f(y) = f(z) +(Vf(z) (y—x)), Vo,yeC
)

+
fy) = fa ) (Vf(@),y—a),

A A D
We collect the both inequalities, we find the result

(Vf(y) = Vf(z) y—x) >0, Vo,yeC

[Tercise 07 (07t

flo,y) =e"V(a® — 2%
Co [ 2we™ Y — eV (2y2 — 2?)
- The Gradient is V f(z,y) = "V (22 — 22) — dye
- The critical points (Vf(z,y) = 0) That’s mean (z,y) = (0,0) and (z,y) =
(—4,—2), we have two points M; = (0,0) and My = (—4,—2)
- The nature (Calculate the Hessian)
. 2e*7Y —e*7Y (2y2 - 1:2) +4ze®™Y 7Y (2y2 - 1:2) — 2ze* 7Y — 4ye® Y
Hessian is ( ety (2y2 — xz) —2xe® Y —4ye® Y 8ye Y —e*7Y (2y2 — mz) — 4e* 7Y

2.0 )7 aj; = 2, and det(H) = —8 = M, is col

For M1 Hf(Ml) = ( 0 —4

point.



—6e72  8e?
8e™2  —12e72
8¢~* > 0= M; is a maximum point.

[Trereise 03 )(0pts)

Consider the function

For My Hy(M,) = ( ), a1 = —6e~? < 0, and det(H)

flz,y) = 2® + 2y — 2xy + 22 + 1

Using Gradient method with fixed step

( Put X[):(;O):(}), p=0.1, £=1077)
0

The partial derivatives are: Jo=2w =2y +2

fy =4y —2x
The iterations are as follows:
(z1,91) = (z0,%0) — PV f(20,90) = (0.8,0.8)
Errorsl = 0.14 GO TO STEP 2
(@2,92) = (z1,51) — pVf(21,91) = (0.6,0.64)
Errorsl = 0.14 GO TO STEP 3
(z3,y3) = (22,92) — pV[f(22,y2) = (0.408,0.504)



