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1. (1)RNDDDDDDDDDDDDDDDDDDDDD
(2) A:={(z,y) e R%L 2> +y? < 1}, B:={(z,y) e R% 2+ =1}, C:={(z,y) e R} 2> -y <1} 0000
(a) A, B,CO00 R20D0O0ODO0OODOOODOOOOOOODOOOOOOOOOOOOOOOGOGO

000000 (00000)00f:R*-»RO00000000{zeR™f(z)>0}0 R*O00
0000000000000000000000

(b) A, B,CO000R00000DO0OOODODOODOOOOOODOOOOOOOOOOOO

2. RRO0O0OD QUODOODOD f:Q—=R"O00000() f0Q000000,(Mb)f000CtO,(c)f

0 QO00,(d)f0QO000000000000,0004000000000
(1) OO (a), (b), (c), () 00000000
(2) OO (a), (b), (c), () 00000000 (Doo0000DO000000O0DOOODO0O00O0OO)D

(3) 00000000 f:R2-ROOO (a), (b), (¢c), () 00000000000 (000D Q=R2000)0
IyB
fay) =4 2+ ((z,y) € R*\ {(0,0)})
0 ((z,y) = (0,0)).
3. C20000 w:R2> (¢,t) »u(z,t) EROOOD ¢000000

E=a—ct, n=a+ct, v(En) =u(zt), 0000 v(@n)zzu(“—",”_é)
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4. f(ryy):=23 4+ +522+*00000000000000
1) fO000000 f(x,y) O Hesse OO H(z,y) DOOOO
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(2) 00000000

(3) f0000 2= f(z,9) 0 (z,y)=(-1,2)00000000000000

5. F(z,y) =12 —y* — a2 Np:={(z,y) €R% F(z,y) =0} 0000N, 000 P(V3/4,1/2) 00000000

O0F(z,y)=00000 y=¢(x) 00000000000PO00O0OO0O0O0O0O0O0O0OO0O0O0O0O0ON,OO0O
O0000000000000O0O00000O0O (boos000)00000000
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b2
000 f(x,y).—m—i—yDDDDDDDDD Lagrange 00 000000000000



1. (2)BOO0OOOOO

B¢ = {(:B,y) e R% 2%+ 42 # 1} = {(:B,y) e R% 2%+ 4% > 1}U{($,y) eR%: 224+ 4% < 1} = {(a:,y) eR% 2> +9% -1 >0}U{(x,g,
(3)CO000000REROOO0O(z,y) = (R,R) 0000022~y =R2—R*=0<1000000(z,y) € C
0000|/(z,y)| = VR?+ R?=v2|R| > R.

2. (3)00 f0O (a), (b), (c), () 00000000000000D0O0000f0 20 y0000(0,000000
0oo

£:(0,0)=0, f£,(0,0)=0
00000000000 (z,9)#(0,0000000000

v} (y? — 2?))
($2 + y2)2

vy’ (32% + y?)

fo(z,y) = (22 + 12)?

, fy(x7y):
DDDDDDDDD(%,y)—)(0,0)DDD

|fa:(x7y)_fa:(0a0>|_>ov |fy($,y)—fy(0,0)| — 0
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4. (2)(-=5/3,0),(-1,-2),(-1,2),(0,0) 000000, 0000,0000,000000000 f(—5/3,0)—%,
oo0 f(0,0)=0. (3) f'(-1,2)=(00), f(—-1,2)=3000000z=3.
~

flx_, y_] :=2x"3+xy7°2+5x"2+y2

sol = Solve[D[f([x, y], {{x, y}}] == {0, 0}, {x, y}]

flx, yl /. sol

D[f[x, yl, {{x, y}, 2}]

D[f[x, yl, {{x, y}, 2}] /. sol

Table[Eigenvalues[D[f[x, y], {{x, y}, 2}] /. sol[[il]], {i, Length[sol]l}]
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5. (a,b):=(v/3/4,1/2) 0000 F(a,b) =0, Fy(a,b) =1/2#40000000000000000(a,b) 0000
y=¢(x) 00000
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000000 y—1/2=v3(x—-+3/4) 00000000 y=+3z—1/4.
F(r,y)=00 F(z,y) =0000000000(x,y) = (0,0),(1/2,1/2),(1/2,-1/2),(=1/2,1/2), (—1/2,—1/2).t

6. E00D00OO (|(z,y)| <max{a,b}), f0 E0D0D0OO0DO0OD000O0000000ED Vg#000
0000000 (2,9) (D000000000)0 Lagrange 000000000000 00 3\ €Rst. Vi(z,y) =
AVy(z,y). g(xz,y)=000000000
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) =Va? + 627 <_ y
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