DE

Alulcsillapitott harmonikus oszcillator
Legyen

a:2,b:37, tOZO, tlzl,
icyg = 2, 1cp = —1,

y"(t) + ay'(t) + by(t) = f(t).

(3) elsérendii alakja

ahol y' = v.

Mathematica. {a,b,t0,t1,ic0,ic1}={2,37,0,1,2,-1}
de={y’’ [t]+a y’ [t]+b y[t]l==f[t]}
ic={y[t0]==ic0,y’ [t0]==ic1}

A={{0,1},{-b,-a}}

Octave.

1,1
Ezercise. f(t) =0, (2) igaz. Mennyi y(t1) ?

Mathematica. desol=NDSolve[Join[de/.{f[t]->0},ic],y,{t,t0,t1}]
ans=(y[t1]/.desol) [[1]]
ans=Replace[y[t1],desol] [[1]]

Octave. pkg load symbolic

a=2; b=37; t0=0; ti1=1; ic0=2; icl=-1;

syms y(t)

de = diff(y, 2) + axdiff(y,1) + b*y ==

sol_Gen = dsolve (de)

sol_Part = dsolve (de, y(0) == ic0, diff(y)(0) == icl)
sym_ans = rhs(subs( solPart, t, t1))

display(’subex 1’)

num_ans = double(sym_ans)

Answers. A: 0.36684 B: 0.452681 C: 0.558608 D: 0.689322 E: 0.850623

Correct answer. D



2,2
Ezercise. f(t) = 0. Ekkor (3) altalanos megoldésa

y(t) = CreMt 4 Che?t, () > 0.

Mennyi $(C1), ha (2) igaz ?

Mathematica. de2=Join[de/.{f[t]->0},ic]
sol2=DSolve[de2,y,t]
expSol=TrigToExp[sol2[[1,1,2,2]]]

Octave.
Answers. A: -0.0443479 B: -0.0547253 C: -0.0675311 D: -0.0833333 E: -0.102833

Correct answer. D

3,3
Ezercise. f(t) = 0. Ekkor (3) altalanos megoldésa

y(t) = e (O} coswt + Cysinwt).

Mennyi C4, ha (2) igaz ?
Mathematica. de3=Join[de/.{f[t]->0},ic]

s013=DSolve[de3,y,t]

cosSol=s013[[1,1,2,2]]//Expand

Octave. pkg load symbolic

a=2; b=37; t0=0; t1=1; ic0=2; icl=-1;

syms y(t)

de = diff(y, 2) + a*diff(y,1) + bky ==

sol_Gen = dsolve (de)

sol_Part = dsolve (de, y(0) == ic0, diff(y)(0) == icl)
display(’subex 3’) # answer: 2

num_ans = double(2)

Answers. A: 1.06435 B: 1.31341 C: 1.62075 D: 2. E: 2.468

Correct answer. D

4, 4
Ezercise. f(t) =0, (2), (3) igaz. Abrézold y(t)-t!

Mathematica. ded=Join[de/.{f[t]->0},ic]
sol4=NDSolve[ded,y,{t,t0,t1}]
Plot[Evaluatel[y[t]/.s0l4],{t,t0,t1}]

Octave.
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Answers.

Correct answer. A

5,5

<?
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Ezercise. f(t) =0, (2), (3) igaz. Abrézold y(t),y'(t)-t ugyanazon az abrén!

Mathematica. deb=Join[de/.{f[t]->0},ic]
s015=NDSolve[de5,y,{t,t0,t1}]
Plot[Evaluate[{y[t],y’ [t]1}/.s0l5],{t,t0,t1}]

Octave.
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Answers.

Correct answer. D

6, 6
Ezercise. f(t) =0, (2), (3) igaz. Abrézold a

v [tg,tl] — ]R2,

parametrikus gorbét!

0.2 0.4 0.6 0.8 1.0 E: Sehol



Mathematica. de6=Join[de/.{f[t]->0},ic]
sol6=NDSolve[de6,y,{t,t0,t1}]
ParametricPlot [Evaluate [{y[t],y’[t]}/.s016],{t,t0,t1}]

Octave.
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Correct answer. B

7,7
Ezercise. f(t) =0, (2), (3) igaz. Abrézold a

v [t07t1] - R37 V(t) - (t7y(t)7v<t))T
parametrikus gorbét!

Mathematica. de7=Join[de/.{f[t]->0},ic]
s0l17=NDSolve[de7,y,{t,t0,t1}]
ParametricPlot3D[Evaluate[{t,y[t],y’ [t]}/.s017],{t,t0,t1}]

Octave.
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8,8
Ezercise. Abrazold az (y,v)T — A(y,v)T vektormezdt!

Mathematica. VectorPlot [A.{y,v},{y,-.2,.2},{v,-1,1},
VectorPoints->15,VectorStyle->Arrowheads [0.02]]

Octave.
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Answers. C D

Correct answer. A

9,9
Ezercise. Szamold ki U = exp(1.4A4)-t! Mennyi Uy ?

Mathematica. ans9=MatrixExp[1.4 A]
ans9[[1,1]]

Octave.
Answers. A: -0.0400776 B: -0.0494558 C: -0.0610284 D: -0.0753091 E: -0.0929314

Correct answer. E

10, 10

Ezercise. Szamold ki U(t) = exp(tA)-t, majd dbrazold a kapott métrix els6 oszlopaban levé fiiggvényeket!

Mathematica. U=MatrixExp[t A]
Plot [{U[[1,1]1],U0[2,111},{t,t0,t1}]

Octave.
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Answers.

Correct answer. C

11, 11
Ezercise. f(t) =0, (2) igaz, y(0) = 1, 3/'(0) = 0. Abrazold y(t), 4 (t)-t ugyanazon az dbran!

Mathematica. del1=Join[de/.{f[t]->0},ic]
sol11=NDSolve[dell,y,{t,t0,t1}]
Plot[Evaluate[{y[t],y’ [t]1}/.s0ol11],{t,t0,t1}]

Octave.
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Answers.

Correct answer. A

12, 12

Ezercise. Szamold ki U(t) = exp(tA)-t, majd dbrézold a kapott matrix médsodik oszlopaban levé fliggvényeket!

Mathematica. U=MatrixExp[t A]
Plot[{U[[1,2]1]1,U[[2,2]1},{t,t0,t1}]

Octave.
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13, 13
Ezercise. f(t) =0, (2) igaz, y(0) = 0, y/(0) = 1. Abrazold y(t), 4 (t)-t ugyanazon az dbran!

Mathematica. de13=Join[de/.{f[t]->0},ic]
s0113=NDSolve[dell,y,{t,t0,t1}]
Plot[Evaluate[{y[t],y’ [t]1}/.s0113],{t,t0,t1}]

Octave.
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Answers.

Correct answer. C



