Optimum Design - Sheet 4
Optimality Conditions

1. Write the Taylor’s expansion for the following functions up to quadratic terms.

cos x about the point x* = /4

cos x about the point x* = 7/3

sin x about the point x* = /6

sin x about the point x* = 71/4

¢* about the point x* =0

¢* about the point x* =2

f(xy, x7) = 10x] — 20xqx; + 1025 + x7 — 2x; + 5 about the point (1, 1). Compare approximate
and exact values of the function at the point (1.2, 0.8).

2. Determine the nature of the following quadratic forms.
F(x) = a7 + 4xyx5 + 230205 — 723 — 6x%5 + 513
F(x) = 2x] + 223 — 5xyx5
F(x) = x{ + 23 + 3x.x,

F(x) = 3x1 + 23 — x1x»

F(x) = x7 — x3 + 4x,x,

F(x) =x7 — x3 + x5 — 2x,x3

F(x) = x7 — 2xyx, + 2x3

F(x) = x7 — x;x, — x3

F(x) = x7 + 2x3x5 — 2x7 + 4x3 — 21015
F(x) = 2x7 + x1%> + 223 + 3x3 — 2x.x5
F(x) = x7 + 2x5x; + x5 + 4x3

F(x) = 4x7 + 2x3x; — x3 + 4x3

3. Write optimality conditions and find stationary points for the following functions (use
MATLAB, or Mathematica, if needed to solve the optimality conditions). Also
determine the local minimum, local maximum, and inflection points for the functions
(inflection points are those stationary points that are neither minimum nor maximum).

f(xl, xz) = 3.7(% + lexz + ng +7
flxy, %) =xf +4xx, + x5+ 3
flxy, x2) = 27 + 12%1x7 + 23 + 57 + 3x,

1
f(xz, x2)=5x —Exfxz +4—x1x§
f(x) =cos x
flxy, x3) =27 + x020 + %3
flx) = e

+5x2

flx, x)=x,+
Xy Xa

f(xl, xz) ZI% - 21‘1 +4x% - 8x2+6‘
f(xj, .x.'g) = 31‘% - 2x-1_x;_ + Sx% + Sx;_



f(x:[, xp_) = I-f + 2x§ - 41'1 - 2x1_x2
flx1, x2) = 12xF + 2223 — 1.5x1 — x3
flxy, ) =7xf + 1223 — xy

flxy, x3) =12x8 + 21x3 — x,

flxy, ) = 25xf + 20x3 — 2x) — x,

Fxy, %2, x3) =27 + 233 +223 + 2x,%, + 2%, %,

£y, %) = 8x2 +8xF — 804/x7 + 22 — 20, + 100 — 80y/x? + x2 +20x, + 100 — 5x, — 5x,

F(x1, x2) = 9x2 +9x3 — 1004/x7 + x2 — 20x, + 100 — 64+/x3 + x3 + 16, + 64 — 5x; — 41x

f(xl-f xz) = 100(:@ — xf)z + (1 _ xl)z
f(xy Xa, X3, I-;) = (x1 - 1':'.'!2)2 + 5(.1'3 - x4)2 + (xz _ 21.3)4 + 10(;1:1 . x4)4




