MATHEMATICS II -May 2007 Canj

1. Find the region of convergence and the sum of the following series

i B+

2. If S is the external side of the surface |t —y+z|+|y—z+2z|+ |z —z+y|=1, find

I=//(a:—y+z)dydz+(y—z+x)dzdm+(z—x+y)dmdy.
s

3. Determine f(G), if f(z) = %lnzlg and G={ze€C:|z| <3,argz € (0,m)}.

MATEMATIKA II -maj 2007 Canj

1. Naci oblast konvergencije i sumu reda

i B+

2. Ako je S spoljasnja strana povrsi |t —y+z|+ |y — z + x| + |z — ¢ + y| = 1, izracunati

I://(:cfy+z)dydz+(yfz+a:)dzdx+(zfx+y)dxdy.
5

-3
3. Odrediti f(G), ako je f(z) = 2In~ 1 O={zeC: 2 <Bargze (0.m).
z
Mentor takmicenja: Nebojsa M. Ralevié
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Kako lim Y % =00 = lim Sy, = 400, niz parcijalnih suma reda > ay,, (a, > 0) divergira (njegov podniz
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divergira), pa i on divergira.

1 - 1 3+(=D"\"
Za x = — 7, red se svodi na: Zlﬂn, Bn = ;<f?) .
n—=

M=
S0

2n 1 3+(_1)k k n 1 1
S2n=ZE(—74 ) =6i+... P+ Pt P == sprameT +
k=1 I=1

1

o0 o0
Red 1 > 7 divergira oo, a red Y 577 55— konvergira, pa je lim Sy, = o0, tj. Y 3, divergira.
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Oblast konvergencije je (*i’ i)
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Za x = 0 suma reda je 0, pa je lim S(z) =0, tj. S(x) je neprekidna funkcija, pa je suma reda S(z), x € (,i’ i):
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2. Oblast V = {(z,y,2) : |t —y+ 2|+ |y — 2+ 2| + |z —z +y| < 1} je zatvorena i ogranic¢ena sa deo po deo
glatkom zadatom povrsi S (koja se ne samopreseca), funkcije P =z —y+2, Q = y—z+z, R = z—x + y definisane
i neprekidne nad V' imaju neprekidne prve izvode. Sa obzirom da je S spoljasnja strana povrsi, na osnovu teoreme

Gaus-Ostrogradski imamo
/// or 8_Q+2_R)d dde*S///d:cdydz.
v

Posmatrajmo transformaciju F((z,y,2)) = (u,v,w), definisanusau =z —y+z, v =y—z+2z, w=z—z+y.
Tako imamo F(V) =V’ = {(u,v,w) : |u| + |v| + |w| <1} i

J:D(Jc,y,z) S S 1 1
D(u,v,w)  DRluwvw) 1 -1 1 4

T D(z,y,z) 1 1 -1

-101 1

Ako je V" = {(u,v,w) € (RT)? : u+ v +w < 1}, tada je
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w, = z + 3.
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Wy = —Ws3.
ws = 1+ wy.
we = Inws = In |ws| + i arg ws; y:(),x<0—>ln\x\+i7r:y+iv,u€[—oo,oo],vzﬁ; =0,y >0
— In|y|+i5 =u+iv, u € [-00,00],v = T; —1+i— Inv2 +3%;
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Oblast {z € C: |z| < 3,argz € (0,7)} funkcijom w = f(z) preslikava se u oblast {w € C: 1 < Imw < 2}.

Oblast G = {z:|z| < 3,Imz > 0}, mozemo preslikati preslikavanjem wy = :_g koristedi da je z = th
2l <3 & 3letl <3 o justl<|ws—1 & |wus+1P<|ws—12 & (ws+ D)@ +1) <
(ws —D)(wWs—1) & wwstwWst+ws+1<wsWs—ws—ws+1 < 2ws+wWs5)<0 < Rews<O0.

1 = 1 +1 +1 _ 3 /ws+1 5+1\ _ ws—ws 6 _ 6
0<Imz=g(2-%2) = (340 — (B = %G1 — ) = (ws—1))(ws—1) _ Jws—1]?
< Imws > 0.
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