
Test 1. Diff.Eq. 2015.04.15. .

~~~(~~lt2) cWtA~/~(1-y)(1+y)
Find the fixed point: oi ~;:\lf-Ji~
\\Trite down t.he linea.rized DE around the fixed points!
If y(O) = 0, how much is • .
11'n1 y(x) - limx_>_ooy(x) =;:x-too l -

Sketch.the.solution curves of the DE!

lb. (2+3)
d .(Yl) _ (Y~ - 4)
- Y2 = Yl - 2 .
dt , Y3 Y3 - 1

Find the fixed pints of the DE!
Write down the linearized DE around the fixed points!

2. (3+4+1+2)
a)

i/ = f(x, y) = y3x2
Je~o~d . .

'How much are y" at~? Compllte the t:J:H.ra..orderTaylor polynom of y around x = 2, if y(2) = 1 !
b) Apply the Euler and the Heun methods with 6x = 0.1 t.imestep for the following DE.

:~ (~~) = (~2~:~).
VihaL are their predictions for Y(2. 1) 3 'i (2.1.) ~
Elller:

(Yl(I)) (3)
Y2(1) - 2

Heun:
c) Solve it: y' = 3y, y'(7) = g. ,
d) Express the solution of y' = e3t2, y(7) = 6 with the help of ¢efinite integrals.

3. (5+2+3)

(Y~) = (-4Y1 + 3Y2) = A (Yl) ,
Y2 3Yl -. 4Y2 Y2

Fiud the eigenvalues and eigenvectors· of A !
vVrite down the general solution!
Compute

(Yl(l)) (6)
Y2(1) - 8

(Yl (0))
Y2(0)

4-~. ((2 + ~3)+ 5)
a) Compute the Euler-Lagrange equations For L and !VI !

b) Let Slu] = Jo3(y'(x) - 1)2 + x2y(x) dx where u is defined on [0,.3] and vanishes at the endpoints.
Let V be defined on [0,3], assun1e that it vanishes at the endpoints and is continuous. Assume 8.1so
ChaL elements of V a.re piecewise affine on the [0, 1], [1)2], . [2,3]- intervals. Let (Pt and 1)2 be a basis (;1'
V, such that <h(l) = <P2(2) = 1 and <p~~tr. Let Uh = Cl<Pl + C2Q;2, Compute the '.
S[uh1 = S(Cl,.C2) two varia~le function!~For the computation of the xy(x) term in the integral use
some approxImate method.) . t.p '2. (.., J :: ~ '1 (1) :::0



1-er-t 4. D~, Ae(li 15

@ y'c(4-'t H2+y) co -'1"-- y-t2 J (- 1f'L-1 -1)----~ -=- - 2y - ~rAy
Y2 ~ - L

J (y-C-11) = d fjy ~ ~/jy
d t de

-F ( (-2) -= - 2· (- I) -1 -="5

Y "- "--~ ®

!///?f

(f (1)-:- -1·1-1 ~-3

& -7 -----7 ~ 6:::- ~ :> II
~ b 7
-2 -1

@ F iY po '" t J'. yz1- 4 =0
Y1 ""- 2- ,::-0
y?,-IJ -=0

2- Cy~-~)
'() Y 1

2- (~1-LI
o If A,

9- c~J-~1
1Jl[ It

'CAe =

Y1- -= ± L
y., -=- L

y] -=- "1

1y~ 0
o 0

j A (O'f-O)--:it f-J Y = A Q 0 !J 4
() 0-1

CD



[u )~< 'I ( 2 . 4) ~ C ) -t (~L~:L) ,0. 4 ~ (~: ~) (]

Ww~ '. V (t. A I~ (~) f ~ (~:_:~) -t- (;. ~~ + ; ," )l0, ~



CJ) A--= /-4 3). l 1 -q
JJ(A-~t)::) -4-A? = 0
. 1 -y-n
(_~_~f-~ J'L ~ ,,'L+ g ~ + 1- ~ 0

( _ y _ (-:t' ") ) (X) (1 1 ) ( )\) (0 Jl '1 - q -(-1-1 ~ ::. '1? ~ ~ 0

(-if-H) '5 \(X)::( -3 >\(X\ :::(0)
} -it -(-d ) ~ ') - ')) y) 0



d 0L ca L
dx r;;y I - ray:: 0

cd (2 \ (L Y I _ ~ ) .[ ~/y4)1-4- y 5·Y I-=-O
dx '

:x ( Y {-+ Y2) - ( - '1L) ~ 0

fx ( y / -t 2 Y~ ) - ( Yl' - If" ) ~ 0


