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'Askhsh 1h:
Na apodeiqjeÐ ìti to prìblhma mh grammikoÔ programmatismoÔ

min(2x3
1 + 4x2

1 + 2x2
2 − 20x1 − 16x2 + 5)

−2x1 − 2x2 ≥ −4, x1, x2 ≥ 0

eÐnai prìblhma kurtoÔ programmatismoÔ kai na epilujeÐ qrhsimopoi¸ntac tic sunj kec
KKT.

'Askhsh 2h:
Na apodeiqjeÐ ìti h mèjodoc Newton - Raphson sugklÐnei se akrib¸c èna b ma ìtan

efarmìzetai gia th megistopoÐhsh gn siac koÐlhc tetragwnik c (dhlad  poluwnumik c
deutèrou bajmoÔ) sun�rthshc.
Na epilujeÐ to prìblhma mh grammikoÔ programmatismoÔ (qwrÐc periorismoÔc)

max(2x1x2 + 2x2 − x2
1 − 2x2

2)

me th mèjodo Newton - Raphson.

'Askhsh 3h:
Na brejeÐ to shmeÐo (x1, x2) ∈ R2 pou megistopoieÐ th sun�rthsh

f(x1, x2) = 14x1 − x2
1 + 6x2 − x2

2 + 7

upì touc periorismoÔc x1 + x2 ≤ 2 kai x1 + 2x2 ≤ 3.

'Askhsh 4h: 'Estw to p.m.g.p.

min cTx

t.¸.
1

2
xTMx ≤ m

ìpou x, c ∈ Rn, c 6= 0 kai o M ∈Mn×n eÐnai jetik� orismènoc. Na gr�yete th Lagrangian
L(x, λ), ìpou λ ∈ R. 'Estw θ(λ) := infx∈R L(x, λ) h duðk  sun�rthsh Lagrange.

(1) Na deÐxete ìti θ(0) = −∞.
(2) Na deÐxete ìti o pÐnakac λM eÐnai antistrèyimoc kai ìti

θ(λ) = −mλ− 1

2
cT (λM)−1c.
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'Askhsh 5h: 'Estw to prìblhma

min
1

2
‖c− x‖2

t.¸. Ax = 0

ìpou c, x ∈ Rn, A ∈Mm×n bajmoÔ m kai gia y ∈ Rn, ‖y‖2 := y2
1 + . . .+ y2

n.

(1) Na d¸sete th gewmetrik  ermhneÐa tou probl matoc.

(2) Na deÐxete ìti o pÐnakac AAT eÐnai antistrèyimoc.

(3) Na deÐxete ìti to x∗ := c− AT (AAT )−1Ac ikanopoieÐ tic sunj kec KKT.
(4) Na deÐxete ìti to x∗ eÐnai olikì el�qisto.
(5) Na deÐxete ìti h bèltisth tim  thc antikeimenik c sun�rthshc eÐnai mhdèn an kai mìno

an Ac = 0.

'Askhsh 6h: 'Estw h sun�rthsh f : Rn → R, kurt , kai h sun�rthsh φ : R → R
kurt  kai gn sia aÔxousa. OrÐzoume th sun�rthsh g : Rn → R me g(x) := φ(f(x)). Ta
probl mata elaqistopoÐhshc thc f(x) kai thc g(x) eÐnai isodÔnama me tic Ðdiec bèltistec
lÔseic. EpÐshc upojètoume ìti oi sunart seic f , g kai φ eÐnai leÐec.

(1) Na deÐxete ìti oi kateujÔnseic kat� tic opoÐec kinoÔntai oi algìrijmoi bajmÐdac gia
tic f(x) kai g(x) eÐnai par�llhlec.

(2) Na sugkrÐnete tic kateujÔnseic tou algorÐjmou Newton - Raphson gia tic f kai g.
(Bo jhma: an o n× n pÐnakac M eÐnai antistrèyimoc kai to a eÐnai èna di�nusma

me di�stash n, tìte:

(M + aaT )−1 = M−1 − 1

1 + aTM−1a
M−1aaTM−1

an 1 + aTM−1a 6= 0.)
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