DIAGRAMMATA FASHS KANONIKWN SUSTH- MATWN S.D.E. STO EPIPEDO

’Estw to Grammikì SÔsthma Sunăjwn Diaforikÿn Exisÿsewn y^′ = Ay. (1) MporoÔme na diakrÐnoume tic parakĹtw periptÿseic gia ton pÐnaka A 1) A = λ^{1 0}

0 λ_2

, λ_1, λ_2 omìshmec pragmatikèc idiotimèc.

Sq.1 kìmboc 2) A = λ^{1 0}

0 λ_2

, λ_1, λ_2 eterìshmec pragmatikèc idiotimèc.

Sq.2 sĹgma

3) A = λ^{0 0}

0 λ_0

, λ_0 pragmatikă diplă idiotimă.

Sq.3 asteroeidăc kìmboc

4) A = a^{−b} b a , a + −ib migadikèc suzugeÐc idiotimèc, a ≠ 0, b > 0.

Sq.4 estÐa

5) A = a^{−b} b a , a + −ib migadikèc suzugeÐc idiotimèc, a = 0, b > 0.

Sq.5 kèntro

ASKHSEIS

1) Armonikìc talantwtăc ẍ + ω^2x = 0, ω > 0, (2) ă isodÔnama ẋ = y ẏ = −ω^2x, (0, 0) shmeÐo isorropÐac. (3) DeÐxte peiramatikĹ ìti oi troqièc eÐnai omìkentrec elleÐyeic. LÔsh:

UlopoioÔme san mfile gia ω = 1, thn sunĹrthsh

function ex1 = ex1(t, y) ex1 = [y(2) − y(1)]^′;

kai to sÿzoume me to ìnoma ex1.m. EpÐshc grĹfoume to mfile

format long e options = odeset(^′RelT ol^′, 1e − 4,^′ AbsT ol^′, [1e − 4 1e − 4]);

title(^′orbits^′) xlabel(^′x^′) ylabel(^′y^′) hold on fork = 1 : 20 [t, u] = ode45(^′ex1^′, [0, 100], [0.1 ∗ k, 0.1 ∗ k], options); plot(u(:, 1), u(:, 2)) end hold off

kai to sÿzoume me to ìnoma ask1.m.

Trèqontac to me thn entolă ask1 lambĹnoume thn eikìna

Sq.6 DiĹgramma fĹshc

2)Elatărio me apìsbesh ẍ + 2ẋ + 2x = 0, (4) ă isodÔnama ẋ = y ẏ = −2y − 2x, (0, 0) shmeÐo isorropÐac. (5) DeÐxte peiramatikĹ ìti oi troqièc eÐnai elleiptikèc speÐrec. LÔsh:

UlopoioÔme san mfile thn sunĹrthsh function ex2 = ex2(t, y) ex2 = [y(2) − 2 ∗ y(2) − 2 ∗ y(1)]^′;

kai to sÿzoume me to ìnoma ex2.m. EpÐshc grĹfoume to mfile

format long e options = odeset(^′RelT ol^′, 1e − 4,^′ AbsT ol^′, [1e − 4 1e − 4]); title(^′orbit^′) xlabel(^′x^′) ylabel(^′y^′) hold on [t, u] = ode45(^′ex2^′, [0, 100], [500, 500], options); plot(u(:, 1), u(:, 2)) hold off

kai to sÿzoume me to ìnoma ask2.m.

Trèqontac to me thn entolă ask2 lambĹnoume thn eikìna

Sq.7 Speiroeidăc troqiĹ

3)’Estw to sÔsthma ẋ = −3y + x(1 − x^2 − y^2) ẏ = 3x + y(1 − x^2 − y^2), (0, 0) shmeÐo isorropÐac. (6) DeÐxte peiramatikĹ ìti oi troqièc sqhmatÐzoun oriakì kÔklo. LÔsh:

UlopoioÔme san mfile thn sunĹrthsh

function ex3 = ex3(t, y) ex3 = [−3 ∗ y(2) + y(1) ∗ (1 − y(1)^2 − y(2)^2) 3 ∗ y(1) + y(2) ∗ (1 − y(1)^2 − y(2)^2)]^′;

kai to sÿzoume me to ìnoma ex3.m. EpÐshc grĹfoume to mfile

format long e options = odeset(^′RelT ol^′, 1e − 4,^′ AbsT ol^′, [1e − 4 1e − 4]); title(^′orbits^′) xlabel(^′x^′) ylabel(^′y^′) hold on [t, u] = ode45(^′ex3^′, [0, 100], [2, 2], options); plot(u(:, 1), u(:, 2)) [t, u] = ode45(^′ex3^′, [0, 100], [−2, 2], options); plot(u(:, 1), u(:, 2)) [t, u] = ode45(^′ex3^′, [0, 100], [−2, −2], options); plot(u(:, 1), u(:, 2)) [t, u] = ode45(^′ex3^′, [0, 100], [2, −2], options); plot(u(:, 1), u(:, 2)) [t, u] = ode45(^′ex3^′, [0, 100], [0.01, 0.01], options); plot(u(:, 1), u(:, 2)) kai to sÿzoume me to ìnoma ask3.m.

Trèqontac to me thn entolă ask3 lambĹnoume thn eikìna

Sq.8 Oriakìc kÔkloc