o ¢ 051§ |
Z811, Diff Egy., 2013 6462 NEPTUN: Gyak.Vez.:
Néwv: Alairés:
| 1. (4+(3+3) pont)
- a)
| Y = flo,y) =2" + 5y — 2
Mennyi y” ? Ird fel y masodrendu Talor polinomjat az z = 0 pont korul, ha y(0) = 3!
R (F(x.‘{):?’y‘* 2V (4 45y -2) = ((+5y-2) (5] + 2%
: 1 _ z o . s = é
y'(0y=0"+6.3-1=13 Y (0)=(0™+53-2)-5+2:0 =65

)T (x):3+432<+’6’5,‘>(1
YXIR 1, ra

b) Alkalmazd az Euler, illetve a Heun modszert a kovetkezo DE-re Az = 0.01 lepeskozzel! az §(2) = kezdeti

feltetel mellett! y y
1y (N~ ot
(yé> N (3y§ + w)  B= (3)

Mit josol a ket modszer §(2.01)-re?
Euler:

| . 1=-3 ) (4\.%%)
7(1,04)%(3>+0.04-(,s_31+2 - 13,29

Heun: 9 A 773 ) (1_93,32?) )
2 ) +
7(2\04)’*’1(3)% (3~’3 «2) 7 (3,329 2.04




p—

2. (5+2+3 pont)

@)=(Caz)=a(). (#9)-0)

Keresd meg A sajatertekeit es sajatvektor%.it! . 9
— A=A TS oa) = (-3} 3= N 42N +40
O:J,{(A—ME):{ : -4~>\l (-1-A)'-C 3= N 42)
A= <A30 Ag= 13

,@—’1—3 X‘b.‘fx : |
Vq{; —4)(‘1)'(1 < )(‘/), ?‘4-(—4-3;) . | ])(:)‘(OO)
| N ; fam) 3
(-4,_(:;&)_4‘{3_%)(5{):(O) 33 -H;,(-Aa )
L - _sy=--UX
’3“4”:0% y=v¥ | -3 ><+m,:0§
AR Y )

Ird fel a DE altalanos megoldasat!

(-1 +30)%

) (f )MQQHJ()Y (%)

Szamold ki a DE partikularis megoldasat!
4 ) C p + C 7= A

(el (1) =




|

j (5 x 2 pont) | : 2

| : Az(g g) ) (bxo) 21( )+
. Mennyi e*4? - M \’\Q;
QYF(XA):QXP[X‘(gg)"" ﬁg)]:‘zyf["(gso)] QXP(())( O)

(A2 %)

Ird fel a ) g 8 :
(2) - (Gyl 315312) ’ @%0;) - (3)

DE partikularis megoldasat "4 segitsegevel! ¢y
o= (e )3
v = 0 =
\/(3() Ly ) (6)(6“ @5)() 2

2b) Ird at & kovetkezo DE rendszert elsorendu DE rendszerre! _ i

& (w) _ ( Y2 — s )
2 \y2 2y — 3y}

Y4 V4

Ve | Vi-Ya
Ax Yo | | Va

VZ 1‘/7_"‘3 V4

Ird at a kovetkezo DE-ket idofuggetlen DE rendszerre!
d y1 _f z+2°
dx T \ymive + z°

| J ‘\/4 é—f{Z -
\[L(Vz = [ Yayett’ 77N

\
\
\
/l \\J




3a. (1+1+1+2 pont) 3
y=@'-4y. = y-Ly
Keresd meg a DE fixpohtjait!
L. ys =0

(V1~4-Jy—(y+1)(\1 )y =0 = Y4= 72 Y27

A
Ird fel a ﬁxpontok koruli linearizalt kozelito DE-t! %{ ( Y IS I’W ) = zo;{ -4 4
A — - e—— — -

3- (— )— 'y 2
Ha y(0) = 0, mennyi %- 2 b 1.0 L

hmm-)ooy(x)= O hmm_,_my(z) O
: ;vel \/ =0 ﬂ)(po.af ({q\/emrufv; Ot”o‘po‘é)

Vazold a DE megoldasgorbeit!

WY ‘11 ;t//_///
/ A g\x\,\\
o >

) ﬂl'\—\ \ \\

yi'( -yt 1 (764)
va) ~ \(Bur — 2u2) (5w — ). fs
Keresd meg a DE fixpontjait!

\/4'\/1-H:O ) 2 . (4)4)2
(Z\M~2\/2)(5‘/4 *(th =0 :> (tf ) (3) £ \/ 92’ ]

‘/L:\{,t‘f-/] ,#zhé%
(Tyqg-2ly4+1)], vegy (Sy,-Ulgue)] =0

Ird fel a fixpont koruli linearizalt kozelito DE-#!

s 2 ! N

Joc = ¥4 WY | — *
26 9 |\ 35y, len) 43y, )5S 7
= 1) g ) 204

JM(F4):(fb ;") ]ac(’)l):(jo “j"g)
A BTl ) T o

X

3b. (243 pont)




PotZh2, Diff Egy., 2013.05.15. NEPTUN: Gyak.Vez.:
Név: : Alairés:

1. (14+2+43+4 pont)
Keresd meg u-t es v-t, ha f(z% = f(x +iy) = u(z,y) + iv(z,y), ahol f = ¥~

F— Z(XJI‘IJ*(X—W _ Q2)¢+’-fc‘1 _e“(cof(LrV)’H (:M(CWJ}
/E& cas(Qvl—H[Q y:m(%] = [U] HfV]

Ird fel es ellenorizd \; CR egyenleteket! Differencialhato-e f? 5?;( ( U~Cv ) = A ( U+t V)
Ux .
yﬂe einby), Vi - Uy 2 ’
(@ coS(H/ / (lefl’m('f‘j) #-({ cof Q‘;Jy

2€ CQI‘H{ :*:{/2.4‘(,054‘] H"(f + QZX (—-L}fnm/ﬂ)
Ze Sle(/ NEM OM[]C

Szamold ki a definicio alapjan a kovetkezo integralt! 2.0
A 1 . AT
g %—10{2 XZ dz, ['= {z(t) =3cost+ 3isint, 0 <t < 7}
c (L
dz _3ie"" —sdz=3ie dt L ek w
At v (é if " -‘—l’d{ - [ [ '4‘_."_]
ldz= j‘ e At = ¥ € 3 “t d=o
g 27— Z (S‘L‘{'} t=90
r t=0 0
(1T ) 4 _ s
=-4(¢ )=t =
Szamold ki a kovetkezo integralt! S S22 =) — e 1+t
/_oo$2—21d = Zz""“‘“
A B d
- e A(z=(1-0) + B(z- (4“)]
- - (A=
nz (4+¢J 7~ (A7) | e
d{z 4 § 0(2 = — A=-B /
_(— —) v N
\/\f\/ [ A=1, 8=
R ,m,llm mel'Ck 7= [~4 ) pont
[ LT |
<R R




y k2
ki
1 4 ' t

§ 2. (1+1+1+5+2 pont)
i Keresd meg a kovetkezo DE altalanos megoldasat! ¢ = 36(z) +1. -

,wmh%#ﬂﬂ+x4c

Keresd meg a kovetkezo DE megoldasat az (y(:c) =0, ha z < 0) feltetel mellett! 2y” = §(x).
yh4d 0, ha xc0 [MN4iayzds y/iziﬁ-vf(o;‘);g)
-4 H X )= Y ~Y =3
\/ <+ \/( ' i Xl h& X >O Elékbf Vel O\JQ-’TOko\t ,Q»” mqj-o( =
o (TT hatwnelni!

2G" +10G" + 12G = §(z).
Add meg a kovetkezo mennyisegeket!

GO -GO)= p

Mennyi G(z) ? Ha X<O0 y G[X}:O (
He X>0, ((x)=y&), ahol y(¥) megoldds o an

Ly Aoy ATy =0, YO =0 , y'to) =4 DE-wak.

9 N410N 412 =0 = Ay = ~2 Av= -3 1
j \/:C-\ e/‘zx4c2_‘e/~xx { C'f“C‘L:OJ-Q'C’\-KCQ _7—
1 o1
C,{: 2 1 "7 2
OJ he x<0
G(X): W f 3
1, A -
1o e ha X270
14" 10y +12y =£(x) 2
Ird fel az y*~4t/—++3y = f(z) DE megoldasat, ha (y(z) = f(z) =0, ha r < 0).
o9
y(x,:g C(X“Z)‘F(l)dz ==
—Q ‘ ,
X _ _SUx+z)
— 4 ~2(x Z);i 0 ) TC(ZJ 0{2 | S
") (2t 2 &
— o0 S

e
¥ E2 LT2onyor tutelemben safbthila , it <lfogadhatd meqolddnak _
.('meln“'\l(e av {/,.’3’13 va\eéﬂ\n V‘«&?k&(}gﬂ’ Cho\(‘w“a’{‘a‘ ’V‘kgl/ az e(p,gl{,'{rl
peldoc évtefimes mtoo»o/a(ofrl’ kicerleta .,




144, !
3. (2+#4+3+2+1 pont)
Szamold ki az f ;—-Qeﬁ‘H (t — 5) fuggveny Laplace transzformaltjat a d(eﬁnicio é&}&p jan! (-0« 6) t _o
ot o6t _ R [ s+ ::£
“5+6).5 PG
== = —— (ke QQ5>€)
| -S+6 [~ 6

Szamold ki az alabbi fuggvenypar fxg konvoluciojat!  f(t) = €%, g(t) = €™ Lot
t t-1) 3FT t+T b+ =
R LA L L T R A

T¢ 6t
v

Fz automatiKuran

wollal)
Mennyi L(f*g) — L(f)L(g) 7 =

Legyen 2y" + 10y + 12y = e™* + 73, 4(0) = 3, y/(0) =4. Memnyi L(y(t)) =Y (s) ? (L(t") = 2.

z(szY(f)—35*—4)+4o(§Y(s)‘z)+41y(j): 1

/
Tir T3
s (438 + 2
)= 2 s A0 5412 41 JF

9 ¢%105 12 =0

Ird fel azt, hogy hogyan nez ki Y(s) parcialis tort felbontasal § 1= ~1 I S’L - _3
polinom( §) A [ € C_._ _|______D
\{(f): S T 543 543 544
(S+2)(s+3)s+1) 542 ()

.

Mennyi y(t) 7 (£(e*) = L))

§ _ *o3t 3t e
JTYYU”:AKJN+Bi“Q + (.4 De

o _sb 1 B R PR A
[ a=Te et =5 L2 ‘”_J 5 /

T _(s3)t B
tpmegolddr ezen by _ [0 o ~(s+43)?

S 3 ! () T,P
rdmolara nelko. o
Kisu @ holues

t




4. (2+3+2+3 pont)

Legyen f(z) = sgn(z) = = > onez fn7= ha z € (—m,m) Mennyi fu es}iﬂ

=S
e , $Gn(x) 5 Sanx dy ’f (“')AX +
7 sy = J O syede§
_A— 0/5(): [s) .A_. «Q Scx -
* (zr v S5¢ ] 1r+\E}'r S ]0 =
ST L +57T¢ ) ~2\ﬁ A
— 1—¢ £ —1)=4d = (
W.Sg( N ) \[T’Sc( s, ) G5 5\

yi(t,z) =y’ (t, ), (0, :c) = 8e%* +sinz. Mennyi y(t,z) ?

, Ll 0 4y 2% gfpx = A S(nx, I

mive 25,02 —gaee s 2% six LEFIRLE
| 9 (X ~&1-1 - @—4‘1(

yx) =€ ¢+ Dimxe

vt z) =yt z), y(0,z2) =3 .2 %% Ird fel y(t, z)-et vegtelen sor alakban!
L X —ntt
A, Lo "

néel

Yiult, @) = 4z, (8, 2), y(0,2) = 8¢%*, 4/(0,z) = cos(5z) + 2. Mennyi y(t,) ? 1 (9t)
1 G 9(x Sin
y(tx)= g. 3% cof(‘3£)+cop(5x)-£‘_%__l+¢ ~ ; _
I { = (o N
FPIA Ho o \/t{f:‘/)l()( ' 7(0"(\:0: th(az’(' cos( X) PE } s
JAacdt it x)= cos (5] c (L) alak bon Kopessk,akkor

MJg It -
gl =~ 5 eos($x) e (4) =y, =cos (8x) - € (4), vagyif

st ="t —> cck) =Ce0s(SE] +C; £in (SE)

Tovdbbd y(0X)=0 ~—C,=0 4
- yh(ox)=cos(Sx) —>Ca= ¢




