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(Van der Pol oscillator)

1. 00 LCROOOOUOD0OO0OOOOO0OO0OO0OOO E=const.,Q(t=0)=0Qo,I(t=0)=00000
I R

2. 00ROV(I)=al(I’-p4)0000000000000000O0O0O0O0O0O0O0O00O0000O00
obooobobooobobooooobooooboboooooobooon

(a) E=00000000000000
(b DDODOO0OO0DOO0OO0OOOOOOOOOOOOn

T+el>-1i+1=0 (3)
2




000000000000 e=3 <1000 ¢=000000 I(t) = Ae' + A% 000

00000000000 A*0 ADDDOOOOOO)

i 00 ADOD ¢t000 A¢)000000 (3)00000000000A()D00000
dA/dt0000000dA/dt000000 0000000000 d24/d?2=000000
000000000000

2iA+ A2|A] - 1)i=0 (4)

OoooDoooo
i. 0 (4)0000e#000 I(t) = At)e* + A*(t)e 000000000000 (0O0:
At)=Rt)e?® O0000RE) D () DO0DODO0O)

gobooooboooobooooobooooobooobooooboooobooooboooobooobooooboon
_R+ 2_
LI(t) = 325 (aQo — TN + 3225 (-] Qo + )M, A = VS gpppoooo
I(t):[t(fono)/A+Qo]€>\t.

2. (a) L d2I/dt* + (312 — B)dI/dt+I)C =0
(b) i *000000000000000 00000000000000000000000

.. / R2 — .
11. I(t) = Wslzg)e—ctel(t+00) + c.c.

(4] (00000 (Stérmer) 00)
0000000000000000000000000

1. 0000000000000 00000D MOOOUOODOOOOOOODOOOOO (o mOoOO
¢)000000000000000000000000LO000DO0O00DUOODOOoUoOoOO

2. 00000 MOOODO 00000000M=Mz00000000000000 (p,0,2)00
obooobOobooobooboboooboboooogn

3. 00000000boDooOooooop,b,z:0000000DOO00O0ODOO
4. 000000000000 DOO0O0O0OOO00OO(:=0000000)

(a) DODOODOODOOOD pDDDDDDDDDDDDHDDDDDDDp.g:@L/@é[lDD[l[l
gboboobooooooobooboooboooon

(b) 0000000 p 00000000 E=4im(p+p%?)000000000000000
00000000000000
(000: py0000 0000 E0DDDDOND,00000000000600000000
dt=1[.)d00000000 dp/dt0 dt0000 dp/dd0DOOOO0D0OD [df= [[..]dp
0ooooooon)

1 L= fmloP +qv- A= ol +qv- Y.

. A . . A . 24
2. L(p,0,2,p,8,2) = gm(p® + p*0° + 2°) + 550

3



d (8L _ oL _ s 42 . 2qMpd _ 3qMpd
3. & (ap) o5 = 000 mp—mph* = (21220872 ~ (a2
qMp®
(p2+z2)3/2
o 3qmp2éz
(p2+22)372"

mp29 + = const. = pg.

mz =

p 2mp?
000000000000000V(p)0O0O0O000O0O000000l)py>0000: 000

D0000000000000000000000000000000 (i)py>0000: pO
00000000000000000000000¢M/pg<p<2¢M/pp 000000000
0000000 FO Vaax = V(2¢M/p) 0000000000000 000D0O000DOO0
FE<Vaux 00000000000000D000000000000000000E = Vigax O
O000p=2¢M/p 0000000000000 D00000000O0D00O00O0O

2 2
4. (a) mﬁ:m%,a(pe—%) (pe—ﬂ):—a%znipz (pef%) . 0000000 V(p):#(pg—%)

. 2
(b) 9=m%z<pe—%)ﬂﬂ p2=2E/m—m%z(pe—%) 0000dt=mp?*/(po—qM/p)do O

oo [d (po—qM/p)/(mp*) — 4 (ds.
f p\/QE/m—(pe—qM/p)Q/(m2p2) f




