
Prelimin�ara (kortfattade) l�osningar till TMV160, 2005-05-231. Med omskrivning med hj�alp av pol�ara koordinater ( x = r 
os �y = r sin � f�as(1 + x2 + y2) 1x2+y2�xy2 = e ln(1+x2+y2)x2+y2�xy2 = fpol�ara koordinaterg == e ln(1+r2)r2+r3 
os � sin2 � = fTaylorutve
kling ln(1 + t) = t+O(t2); t! 0g == e r2+O(r4)r2+r3 
os � sin2 � = e 1+O(r2)1+r 
os � sin2 � ! ed�a r ! 0 oberoende av �.Svar: e2. f(x; y) = sin(xy ) ger rf(x; y) = ( 1y 
os(xy );� xy2 
os(xy )) o
h allts�a f�asrf(1; 1) = (
os 1;� 
os 1):Vidare g�aller f 0v(1; 1) = rf(1; 1) � 1p5(2; 1) = 
os 1p5 :Svar: rf(1; 1) = (
os 1;� 
os 1), f 0v(1; 1) = 
os 1p53. F�or x; y > 0 g�aller att( x = eu+vy = eu�v , ( u = 12 ln(xy)v = 12 ln(xy )Vi har u0x = 12x = v0x o
h u0y = 12y = �v0y. Kedjeregeln gerz0x = z0uu0x + z0vv0x = 12x(z0u + z0v)z0y = z0uu0y + z0vv0y = 12y (z0u � z0v)o
h givet z 2 C2 f�aszxx = � 12x2 (z0u + z0v) + 12x(z00uuu0x + z00uvv0x + z00vuu0x + z00vvv0x) == � 12x2 (z0u + z0v) + 14x2 (z00uu + 2z00uv + z00vv)1



samt zyy = � 12y2 (z0u � z0v) + 12y (z00uuu0y + z00uvv0y + z00vuu0y + z00vvv0y) == � 12y2 (z0u � z0v) + 14y2 (z00uu � 2z00uv + z00vv)Ins�attning i di�erentialuttry
ket gerx2z00xx � y2z00yy + xz0x � yz0y = : : : = z00uv:Svar: z00uv4. Med koordinater ( x = r 
os �y = 1p2r sin � f�as en C1-bijektionD 3 (x; y)$ (r; �) 2 D0 = f(r; �) : 0 � r � p3; �4 � � � �3 g:Vi f�ar Z ZD(x+ y2) dxdy = Z �3�4 (Z p30 (r 
os � + r22 sin2 �) rp2 dr) d� == Z �3�4 [ r33p2 
os � + r48p2 sin2 �)℄p30 = fsin2 � = 12 � 12 
os 2�g == [r32 sin �+ 916p2(��12 sin 2�)℄�3�4 = : : : = 1p2(32�p62 + 9�192+ 932(1�p32 )):Svar: 1p2(32 � p62 + 9�192 + 932(1� p32 ))5. Observera t ex att maxK f(x; y; z) = maxD (x + y2)2;d�ar K = f(x; y; z) : x2 + y2 + z2 = 1g o
h D = f(x; y) : x2 + y2 � 1g. Inrestation�ar punkter till g(x; y) � (x + y2)2 i D f�as ur( 0 = g0x = 2(x + y2)0 = g0y = 2(x+ y2)2y , x = �y2:Maxpunkter f�or g(x; y) p�a �D:S�att h(x; y) � x2 + y2 � 1 (bivillkor).N�odv�andigt villkor rf k rg ger����� 2(x+ y2) 2(x+ y2)2y2x 2y ����� = 0, (x+ y2)y(1� 2x) = 0:2



Detta ger 6 punkter p�a �D, n�amligen (�1; 0), (12 ;�p32 ) o
h (1�p52 ;�qp5�12 ).Vi f�ar maxD g(x; y) = maxfg(x;�p�x) f�or (x;�p�x) 2 D; g(�1; 0);g(12 ;�p32 ); g(1�p52 ;�sp5� 12 )g = (54)2:Svar: (54)26. Givet vektorf�altet F(x; y) = (�y; x) o
h kurvan 
 : r = (x; sinx) 1 � ~x � 5.Detta gerZ
 F�r = Z 51 (� sinx; x)�(1; 
os x) dx = : : : = 2(
os 5�
os 1)+5 sin 5�sin 1:Svar: 2(
os 5� 
os 1) + 5 sin 5� sin 1
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