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——=———+———=sinf - —+——-
dydr dyodrdr 0dyadlar or? r 0rdf
00z Orddz 000 0z 0%z cos@ 0%z

9,00 9yar90 " ay0008 "% a0 T v 302
THaH 5, (3)RIE

0%z N 0%z

ox? = dy?

3 sin? 6 9z N 0 9 0%z sin@ 9%z

N T cos cos or? r 0rof

+2cos€sin9 dz sin6 0 0%z sinf 0%z
r2 26 S Gra0 T - 62

16
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c052962+ 0 (sing 622+COSH 0%z
ar M ST 52 r  0rdf

2cosfsinf dz 1 _ 0%z cos@ 0%z
—————— =+—cosf-|sinf - .

r2 00 r 6r69+ r 002

- 5 0%z (sin?@ cos?@\ 0z (sin’6 cos?0O
= (sin“ 6 + cos“ 0) - — + —+ +
or? or

T T r2 T2

0%z 10z 1 0%z

=9zt or T 2002

> TAS—REBH.~v7a-Y) RH

BAE P.144 SKYRMME 4-A 10.0RE 1)
ROBEN=I70—) B EIRNAZITRDL,
(D f(x,y) = e*log(1 + y)

f@0,0)=0,
i, y) =e*log(1+y), f(0,00=0 f,(x,y)=e*/(1+y), f,(0,0)=1
fix(x,y) = e*log(1+y), fix(0,0)=0
fxy(xJ’) =e*/(1+y), fxy((): 0)=1
fry(x,y) = —e*/(1+ )%, f,,(0,0) = —1
faxx(,y) = e*log(1+y), fixx(0,0) =0
fay(y) =e*/(1+y),  fixy(0,0) =1
feyy(®,y) = =e*/(1+¥)?, fiyy(0,0) = —1
foyy 0, ¥) = 2e* /(1 + )3, f,,(0,0) =2

LT,
1
f(x,y)=O+(0-x+1-y)+5(0-x2+2-1-xy—1-y2)
1
+§(0-x3+3-1-x2y—3-1-xy2+2~y3)

1 1 1 1
=y + _ - 2)+(_ 2., _ 2+_ 3)
y (xy 24 SX Y mSxyi gy

2) f(x,y) = sin(x +y)
f@0,0)=0,
f(xy) =cos(x+y), f(0,00=1 f,(x,y)=cos(x+y), f,(0,0)=1
fex (0, ¥) = fry(x,¥) = fy(x,y) = —sin(x + y),
fxx(0,0) = £,,(0,0) = £,,(0,0) = 0
fexx (6 Y) = faxy (6, Y) = fryy (6,3) = fryy(x,¥) = —cos(x + y),

17
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£-T,

frxx(0,0) = f;cxy(o: 0) = f;cyy(ov 0) = fyyy (0,0) =-1

1
feey) =0+ -x+1-y)+50-x*+2:0-xy+0-y?)
1
_5(1x3+31x2y+31xy2+1y3)

1
=(Jc+y)—g(x+y)3

(3) f(x,y) = cos(x +y)

£-T,

f0,0)=1,

fx(oy) =—=sin(x+y), f:(0,00=0 f,(x,y)=-sin(x+y), £(0,0)=0
fex (0, ¥) = fry(x,¥) = foy(x,y) = —cos(x + y),

fxx(0,0) = £,,(0,0) = £,,,(0,0) = -1

fexx (6 Y) = faxy (6, Y) = fryy (6, ¥) = fyyy (x,¥) = —sin(x +y),

frxx(0,0) = frxy(0,0) = fry,(0,0) = f;,,(0,0) =0

1
f(x.J’)=1+(0'x+0'y)—5(1-x2+2-1-xy+1-y2)
1 3 2 2 3
—E(O-x +3:0-x°y+3:-0-xy°+0-y°)

1
= 1—§(x+y)2

BAERE P.137 M 4.14 (LF— MNCHER)|

RANDTI7O—") U REEIRNDIBETKDHL,

(4) ex+y

£-T,

£(0,0)=1,

feGoy) =e*", f£0,00=1 f(x,y)=e*",  f,(0,0)=1
fex (6, ) = ¥, £,(0,0) =1

fey (e, y) = €7, £,(0,0) =1

fry(ey) =e*", f£,,(0,0) =1

fexx(x,y) = €7, f2,(0,0) =1

fexy(,y) = €, [y (0,0) = 1

fxyy(x: y) =e**, fxyy(o; 0)=1

fyyy (6, y) =€, f5,,,(0,0) =1

18
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1
f(x;}’)=1+(1'x+1'y)+§(1-x2+2-1-xy+1-y2)
1
+§(1-x3+3-1-x2y+3~1-xy2+1~y3)

1 1
= 1+(x+y)+z(x+y)2+g(x+y)3

6) —— L (LA hicwEm)

V1—=x%—y?

f0,0)=1,

felx,y) = x(1 —x* - yz)_%. fy(x,y) =y —x* - yz)‘%,

fax(xy) = (1 —x% - yz)_% +3x%2(1—x% - yZ)-g ferx(0,0) =1
fiy(9) = 3xy(1=x2 =y?)Z  £,,(0,0) = 0

fryGoy) = (1 —x? = ¥2)72 + 3y2(1 — x* — yZ)—% fyy(0,0) =1
foxx(y) = 9x(1 — x% — 22 + 15x3(1 = 22 = y2)3, f2(0,0) = 0
frxy (6, ¥) = 3y(1 —x? — yz)‘% +15x%y(1 — x% — yZ)-%, fexy (0,0) = 0
fryy(%,y) = 3x(1 — x?% — yz)_% + 15xy?(1 — x% - yz)'%, fryy(0,0) =0

5 7
fyyy @, y) =9y(1 —x* —y*) 2+ 15y*(1 —x* —y*)72, f,,,(0,0) =0

L-T,

1
f(X.}’)=1+(0'x+0'y)+§(1-x2+2-0-xy+1-y2)
1
+§(O-x3+3-0-x2y+3~0-xy2+0~y3)

1
= 1+§(x2+y2)

\—H— kP.229 EAFIEE 115
RANDV70—YBH% 2 RNDIBEETKDHL,

19



I (ppfcj20) HYHKE F®R £ (S-305) ‘nishizawa.nozomi@kitasato-u.ac.jp

1) e*Y
£@0,0)=1,
floy)=e"Y, £(0,00=1 fxy)=—-e*"  f(0,0)=-1
fx(,y) = €7, fix(0,0) =1
foy(x,y) = —e*7, f4(0,0) = -1
iy y)=e*",  £,(0,0) =1
-7,

1
fEy) =1+ x=1-)+-1-x*=2-1-xy+1-y%

=14 ) 45—y

(2) cos(x + 2y)
£(0,0)=1,
(e, y) = =sin(x + 2y), f(0,0) =0 f,(x,y) =—-2sin(x +2y), f,(0,0)=0
fex(x,y) = —cos(x +2y)  fix(0,0) = -1
fey(6,¥) = —2cos(x + 2y) fiy(0,0) = -2
fyy(x,¥) = —4sin(x + 2y)  f,,(0,0) = —4,
LT

1
f(X.J’)=1+(0'x+0'y)—§(1~x2+2~2~xy+4-y2)

1
= 1—E(x3 + 4xy + 4x?)

3) (1 +x)siny
f£(0,0)=0,
fr(x,y) =siny, £,(0,0) =0 f,(x,y)=1+x)cosy, f,(0,0)=1
fex(,y) =0 f3x(0,0) =0
fay(x,y) = cosy,  fy(0,0) =1
fyy(x,y) == +x)siny, f,,(0,0) =0,
-7,

1
fy) =040 x+1-y)+-(0-2*+2-1-xy+0-y?)

=y+xy

> BEBO#HS
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#RHE P.135 1 23 (KT ICHiHE)
(1) ROBBATEZIAREARY = f(x) I L.dy/dx RO

1-1) 22+xy—-y*=1

F(x,y) =x*+xy—y?—-1¥LT,
dy  FE(y)  2x+y
d« Ky x—-2y
1-2) 2®—3axy+y3=0

F(x,y) =x3 = 3axy +y3 ¥ LT,

dy  F(xy)  3x*-3ay x*-—ay
dx E,(x,y) ~ —3ax+3y? ax-—y>2

(1-3) e*+e¥=e*tY

F(x,y) =e*+e¥ —e*Y LT,

dy  FE(x,y) e¥—e* e¥(e?—1)
dx  E(xy) e¥—e*V eY(1—e¥)

BAHE P.145 BRI 4-A 11 (LF— MNCHER)
(2) ROMBRATEIZRERY = f(x) IS L.dy/dx,d?y/dx* R &L

2-1) 2+xy+y*=1

Flx,y) =x*+xy+y?—-1¥L T,

dy  FE(oy)  2x+y
dx Fy(x,y)_ x + 2y

d2y <2+Z—i]>(x+2y)—<x+2§—¥)(2x+y)
Az (x + 2y)?

6(x* +xy +y?) 6
(x +2y)3 T (x+2y)8

(2-2) 2 +x2-y2=0

F(x,y) =x3+x2—y?2 LT,

dy  F(xy) — 3x>+2x 3x*+2x
dx  F(xy -2y 2y

21
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dy
dzy B (6X + 2)(2y) - (3x2 + 2x) (2 a) B 4y2(3x + 1) _ X2(3X + 2)2
dx? (2y)? B 4y3

2-3) 23 -3xy+y3=0

F(x,y) =x3—-3xy +y3 LT,
dy  E(ny) ~ 3x*-3y x*-y

dx _Fy(x,y)  —3x+3y2 x-—y?2

dy dy
d?y (275_5)(95_3’2)_ (x? —y)(l—Zya) _ 2xy(1+x* —3xy +y%)
dx? (x — y2)? - (x —y2)?

. 2xy
C (x—y?)3

AR P.138 PO 4.15
ROBFER TEEZREEY = f(x) IS L.dy/dx,d?y/dx* R &L,

2-4) x3+2xy+y3=0

F(x,y) =x3+ 2xy + y3=0 ¥ LT,
dy  3x*+2y

— 2 =
Fx(x,y)—3x + 2y, Fy(xly)_2x+3y2 LY a_ 2x+3y2

d’y  (6x+2y)(2x +3y*) — (3x* +2y)(2 + 6yy")
dx? (2x + 3y?)?
(6x2% + 18xy? — 4y) + y'(4x + 18x%y + 18y?)
B (2x + 3y?)2
(6x% + 18xy? — 4y)(2x + 3y?) — (4x + 18x%y + 6y2)(3x% + 2y)
- (2x + 3y?)3
{—16xy + 54xy(x3 + 2xy + y3)} 16xy
- (2x + 3y?)3 - (2x + 3y?)3

(2-5) y=e*"

F(x,y) = e?*tV —y = 0L T,

dy 2e*Y 2y
— 2 — p2 — —

22
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d’y 2y'A-y)-2y(-1y) 2 2y 4y
dx? (1-y)? S A-yt1-y (1-y)?

> BRBOEROERNLREN

HHE P.144 HERE 4-A 9

ROBBDOEZ SN BITBII2BREEBRNDERAE RO L,
Mxt-xy+y*=1 (1,0)

Flx,y) =x*—xy+y*—1¢LT F(1,0) =2, FE(1,0)=-1

BREOBREZAL.

2c—1)—y=0
2x—y—2=0

SERROHERIL.
-1(x-1) =2y =0
x+2y—1=0

2
2)x—y*e =0 (4, e_2>

F(x,y) = x —y?e* ¥ LT, F(x,y) = 1 —y?e*, FE,(x,y)= —2ye*

2 2 ,
F, (4, e—z) =-3, F (4,6—2) = —4e

B0 AL,

—3(x—4)—4e2<y—e£2)=0

3x + 4e?y = 20

ERRD AR,
—4e%(x — 4) — 3<y—e£2) =0

4e?x + 3y = 16e? _L
o2

BAHERE P.139 FIRE 4.16

3) x2+y2=1 (%\%)

23
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F(x,y)=x?>+y2—-1¢tlLT, Fx(i i)=\/§, Fy(1 1)=\/§

VZ' vz VZ' vz
B AR,
ﬁ(x—%)+\/§<y—%) =0
x+y—\/§= 0
ERRDHTRA,
\/E(x—%)—\/f(y—%)=0
x—y=0

@x3+x’y—xy+y=0 (1,-1)
Fx,y)=x3+x?y—xy+y=0¥LT,

F(x,y)=3x*+2xy—y, F(y)=x*—x+1d&Y
F(1,-1) =2, E(1,vV2)=1
RN BN,
2c-D+(y+1)=0
2x+y—-1=0
ERRDOHERIL.

x-1D-20+1) =0
x—2y—3=0

BHERE P.139 R 4.16

2

2

Xy
5) z+p=1 (@p)
X2 yz
F(x,y)=¥+ﬁ—1 LT,

2x 2y
E.(x,y) = — E(x,y) = 72 EQUN

2a 2B
Fx(a,ﬂ)=?, Fy(arﬁ)zﬁ

RO AR,
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2a 2B

?(x_a)'l'ﬁ(y—ﬁ):O

ERRD HIRAL,

2 2
-0 - 2y-p=0

28 2a 1 1
b—zX‘?F“ﬂ(Wﬁ)

6) ¥*-y*=-1 (1,v2)
Fx,y) =x>—y2+1¥LT F(1,vV2) =2, F(1,v2)=-2V2
BRoAENI.

2c—1) —2V2(y —v2) =0
x+V2y+1=0
ERROHIZR L,
—2\2(x - 1) — Z(y—\/f) =0
V2x+y—2V2=0

Fr—t P.235 EAHIHE 118

(7) x3+y3=1 (%,%)

F(x,y)=x3+y3 -1 ¥LT,

1
Fe(x,y) =3x% F,(x,y) = 3y? &Y. % =273 &Y

1 1 _2 1 1 _2
Fx<%,%)=32 3, Fy<%,%)=32 3
BARDO LA,

2 1 _2 -1
3-2 3<x—2 3)+3-2 3(y—2 3>=0

2
x+y—23=0
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#HE P.137 25
ROBBROFGRRERD L,

1) x(x+1)2-y*=0
F(x,y) =x(x+1)%2 —y? $<LL.
F(x,y)=0
F(x,y)=3x?+4x+1=0,
F,(x,y)=-2y =0
3ALY FHERI (-1,0)
(2) x¥®-3axy+y® =0
F(x,y) = x3 = 3axy + y3 <X,
F(x,y) =0
E.(x,y) =3x*—-3ay =0,
F(x,y) = =3ax +3y*=0
3 ALY R R (0,0)
(3) x*+y*—x*y=0
F(x,y) =x%+y? —x%y 6L,
F(x,y)=0
E.(x,y) =2x —2xy =0,
E,(x,y)=2y—x*=0

3RLY FE AL (0,0)

AR P.145 KB 4-A 12
ROBBOGFRRERD L,

4) x3-3x+y%>=0

26
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F(x,y) =x3—3x +y% B,
F(x,y)=0
F.(x,y)=3x*2-3=0,
E(x,y)=2y=0

ALY FRRITLW

(5) y?-2x*y+x*—x>=0

F(x,y) = y? = 2x%y + x* — x5 &<k,
F(x,y)=0
F.(x,y) = —4xy + 4x3 — 5x* = 0,
Fy(x,y) =2y —2x*=0

3RLY FE AL (0,0)

(6) x3—-3axy—-y3 =0
F(x,y) = x3 = 3axy —y3 6L,
F(x,y)=0
E.(x,y) =3x?—3ay =0,
F,(x,y) = —=3ax —3y? =0

3ALY R RIE(0,0)

BAERE P.140 R 4.17
ROBBROFRRERDL,

(7 (x*+ yz)2 =a%(x?-y?) (a#0)
F(x,y) = (x?2 +y?)? —a?(x? —y?) <Lk,
F(x,y)=0

E.(x,y) = 2x(2x%? + 2y%? —a?) =0,
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E(x,y) = 2y(2x* + 2y* + a?)

3 ALY HFE AL (0,0)

> YEEFrLTORBA
RIEE LR—MAE

3ZE¥x,y,zOMICF(x,y,2) = 0 DGR’ HZLE BZEBIIMN2ER ORI

x(y,2),y(2,x),z(x,y) ¥7%8%, 2D E IRAEG BT,

Ox(y,z) 0y(y,z) 0z(y,z) _
dy 0z ax

x,y,z\BT 52 % 14,

)R EdxlAT VT
o)) (G o
ZNEQ)RELEE TS
-1
G)--&)E) ~©

-G o
Bl#k Iy IS OWTRWTQ)R LR TS
#)-G) o
-1
G- ~®
LT RG)E(TLY

dx 0y 0z (62)(62)_1 (62)_1 0z
dy 0z 0x dy/ \0x dy) 0x
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