Besprechung zu Blatt 5 zu Analysis 3
Aufgabe 1

3

w(t) = det(M(t)) = det(my(t), ..., my(t)) = det(mij)ij=1,.n = JEZS sign(J) 4 1mi7(](z’) (t)

Sy, Menge der Permutationen von {1,...,n}

w(t)= > sign(J)% Hmi,J(i) (t) (endliche Summen = vertauschbar
JESn l
\1—,_/
_Zl m; ;) (1) 'H1 m; g()(t)
Jj= i=

= w(t) = Zu D sign(J)m; ;i) TT  m4 5 (1)
j=1J€Sn,

=1.J€ i=1,i#]
=Y det(mi(t),..., m;(t) ,...,mn(t))
j=1 S~—~—
j—teStelle
Aufgabe 2

O(t) = spur(A(tiw(t), M(t) = A()M(1)
n=2,beiteRist M(t) = (mi(t),ma(t))
wir betrachten w(t + h) fiir |h| klein

w(t+ h) = det(M(t + h)) = det(m(t + h), ma(t + h))

= Fl(my(t + h), ma(t + h))
= Fl(mi(t + h), Pr,(ma(t + h)))

(10
“\o1

Aufgabe 3

w,v € R = —w?z +sin(vt), £(0)=0, z(0)=0
Yy =2z

0 ()-()-(2)- () ()

Bestimmen zuerst ein F'S von (Q) (von (P))

SeiA:( 0 1

—w* 0
EW: 0= (-A)?+w? =X +w? e\ {+w}
EV: Da A € C\ RbrauchenwirnurdenEV z.B.zu\ = iw

() =a ()= (L3, ) iom=ra= () = (L) misin
At _ iwt

’ (Zl> B (L)

— (CO:(wt) + isin(wt)) <zi)>

= (iinon) +# (oosion)

= ¢ : R — R2%2, (1) = ( cos(wt)  sin(wt) >

—w sin(wt)w cos(wt)

6= (5 0)=e0=(y 7))

= exp(tA) = < cos(wt) ;sin(wr) > = ¢(t)p(0)—1

—wsin(wt)  cos(wt)

Jetzt suchen wir die Losung von N =(Y) = 2 v
Y Z —w?x + sin(vt)
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—(220) (3) = (o))

Satzb.4 : (ac

Y Y

) ‘R — R2, ($> (t) = exp(tA) <

x L cos(w(t—s)) Lsin(w(t—
<y> t) = Of <—w sin(w(t — 5)) cos(w t —s
= x(t) = E]f(cos( (t —5)), L sin(w(t — ss)

—_——
wt+s(v—w)
t

v=w=a(t) = —5 bf(cos(wt) — cos(wt — 2ws))ds

t
- _i [cos(wt)s — }QW sin(wt — 2ws)

1 1
= — 5 (cos(wt)t + %0 sin(—wt) o sin(wt))

— sin(wt)
—L sin(wt)
= ﬂlg(sin(wt) — wt cos(wt))
) = al) = o [ i+ o - ) -
=~ (Fsin(t) - g sin(wt) + A sin
. M 1
— L (snot) —sinut) +

2w v

t
%fsm (t — s))sin(vs)ds
0

o [(cos(w(t — s) + vs) — cos(w(t — s) — vs))ds
0 wt—s(w+v)

v—ow 1 1

~~

— 5- 5-2sin(wt)=

2w 2w

sin(vt)—sin(wt)
V—w tv—tw
z(t) =5 — st cos(wt) + 5z sin(wt)

%%(sm ) — wt cos(wt))

—¢ sin(vt)—sin(wt v—w

Aufgabe 4

A(t):<8 21t) I(t):<8 tt2>

n | 1 2 | 3
0 t 0 0 t

n
DI
<0 t2nl>
n=1 OK = Die Vermutung gilt fiir ein n € N

n n 0 t 0 ¢t
=1 =110 = (g o ) (o C

Vermutung: I(t)" =

)

(

2

0
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sin(wt)

— tsin’(wt) =t Cos(wt)

2n+2

qurw sin(wt))

0 t2n+1>

(

1 t—
= ey sin(wt — s(v + w))} .

in(~wt) —
! — (sinfert) + sin(v)

0
0

t

t2(n+1)
tQ(n+1)

)
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0 t2n
1
exp(I(t)) = > 7 1(@#)"
n=0

1 0 > (0 ! 1 tQZ'A

_(0 1)+n21”!<0 t2n>: On%t%
- nl
£2n = ()" t2 "
1 + Z = Z nl €
n=1 n=1

2n—1 S5} 2n t2 t27
Y e e
n= n=

1 e’ 1
= exp(I(t)) = t , t#0
0 e
10
eon(ro) = (5 1)
2 2 2

Bemerkung: e t_l = ettzgo ﬂ %(etQ)’t:O = 2tet2\t:0 =0

=t exp(I(t)) ist stetig (R — R?*2)
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