filbT=r T R AR S 48 g

FOMEE 2.19  (a,b) T f 8 (LFRD) WulMiiz & 272 61F, (a,b) 1% f DRSS THLZ & %
TR,

(a,b) T fLFROMUNMEE & 2D THPNEN (0ICIL) h & KISHL T, fla,b) £ fla+
(a+h7b) _f(avb)

hob+ k) BRI TOD, h>0mr s L ) >0 kY
T f(a+h7b)_f(aab)
fala,b) = hlin«ﬂko h 20
MR TS, $h<0DL X f(“h’b]z_f(a’b) <0 kY

T f(a+hvb)_f(avb)
fa(a,b) = hlin—lo h =0

MK T 5. ko>T folab) =0T o,
)

k>0mrx f(ab+kk 1@d) 4 xy

. fla,b+k) — f(a,b)
fula,b) = klimko k =0

MRGT 5. £ k<0Dy % f<a=b+k;—f(a,b)

<0 &Y

T f(aab+k)_f(aab)
fy(a,b) = klinjo A <0

PBET 5. kT f(a,b) =0 TH b, ko7 (a,b) 13 f OERATH 5.

EE?F'EJEE 220 fl226lCBWCH 022 A<0D&E f(z,y) 1% (0,0) THK{EZ L 22
& EIR

y=00&E f(2,0)=A2%> L2 5DT, 2 £0D L E f(x,0) = Az? < 0= f(0,0) &% > T
2

b, y£A0 DL E i?f(x,y)zA<%) +2B(§>+Cﬂ?>ég g(t):At2+2Bt+C L B<

L, H’>073>0A<073:0)“C TED tITHL g(t) <0 TH D (H 1L gt) PR D TS5 % w

L7 bo). kT Ff(a:,y)<0&7§i@, flay) <02 eNn 5, PILECEY (2,y) £ (0,0)
DEE fla,y) < £(0,0) DT (0,0) THALEZ & 2

REBREEE 2.21 KOBBONK - Hu)E& R k.
z=a?-ay+y?>—220+3y+1 (2) z=a?-bry+2y°+x—y—3
ax + by

(1)
B z=agpy 070070 (4) 2 = e~ (22 + by?) (a > b > 0)



(5) z = a3 + 2xy% — 322 — 3y? — 1 (6) z = a3 — 3oy + 9>
(7) z = ay(x? + 92— 1) (8) z = 2t +y* — 222 4 4ay — 292

(1) (a) IR A (2, = 0D D 2y =0 &0 5HR) 2RO D, 2, =20 —y—2,2y = —x+2y+3
RO R 2, = 0,2, = 0 £l & 2 = ;,y:—gﬁiﬁ%héc (b) Kic~w o7 > % 3
B2, 2pn=2,2py = 2,259y = 18D T H(z,y) =22 — (1) =3 > 0,2, >0 TH D, k>
<2tk <% )fffnm )

(2) R T 2 (-%%) DRI 2HY, H(z,y) = —17 < 0 T 2, BaRiehi

% 5 2 7200 THABIZFEEL 2,

a 2(ax + by)x b 2(az + by)y >
— - - - fcf:@‘( i \\\j:
® == o T T @it R YT Br gl P r] o
U : 2 +y?+1
VRN 2, = 0,2y = 0DHTHD, 2, =08V 0 = ————a b, £/ 2, =0
2(ax + by)

2?2 +y%+1 2?2 +y%+1
Wy="T4 " penp k=4 "
=0y 2(ax + by) 2(azx + by)

ze(@®+y?+ 1) =a(@? +y? +1) — 2(ax + by)z = 0 1TfRAL T

Bl x =kay =kblind, Thk

a((a® + b*)k* +1) — 2(a® +b*)ak?* =0

7/, - _ 1 = =
%T‘:ﬂféo x_ﬂ%’_’ﬁﬁ< b k_iﬁ tﬁé@(, Eunﬁ/ﬁci

a b
y) =+ , =+
() <\MMw2 vw+w)

THb,
2(ax® — 3y*ax — 3ax + 3byx® — by — by) 2(3ayr? — ay® — ay — ba3 + 3bxy? — bx)
H(x ) . (332 + yQ + 1&3 (332 + yQ + 1)3
Y= 2(3ayx? — ay® — ay — b3 + 3bxy? — bx) B 2(3byx? — by + 3by — 3y%ax + ax® + ax)
@+ + I @+ 1P
LI BN,
a b 5 0 a® + b?
_ 2 _
H(+ L+ - = >0
Va2 £ 02’ VaZ b2 0 va?+b 4
2
a b Va2 +b? a b
TRDT 2y | £ , =+ = >04kD (z, :<:|: , =+ )
( N m) 2 ) =\ e

(IMREZ TR 5. el

Sy @ Lo b )_ a? 4+ b?
Va2 +02 7 Va2 +1? a?+b2 +1

TH5,



(4) 2 = —22e~ ) (az? 4+ by?) 4+ 26~ @ ) az, 2, = —2ye @) (a2 4+ by?) + 26~ (V) py
L oT0D, MU AR 2, = 0,2, =0 2fif, e W) L0 kDT

2, =0 <=2 =0Va— (ax® + by?) =0, 2, =0 <= y=0Vb— (az® +by*) =0

o Tnb, BERMTEFEITT S, (a) 2 = 0, (b) a— (ax® +by?) =0, (¢c) y = 0, (d)
b— (az? +by?) =0, £ T5H&,

L b,

() (@) A(c) D E: ZoEGIF =002 y=02DTHE (z,y) = (0,0) TH 5,

2)(a)A(d) D Eiz=0%b—(az?+by?) =0I1CRATHEL, b(1—-y?)=0,%b. b#0
FV1-9y?=0, koTy==1 %%, ZOHEGHI (z,y) = (0,£1) TH 5.

B)D)A(c) e E:y=0% a—(az? +by*) =0ICRAT DL, a(l—2%)=0L,%b, a#0
FV1-22=0, koTaz=+12%5b. ZOHGHI (z,y) = (£1,0) TH 5.

4) (A (d) D Eia=axtby? =b & %bDTa=0b27%0, a>bllFHETH, Lo>TID
HER e,

PLEIZ &0 AT
(z,y) = (0,0), (0, £1), (£1,0)
LB,
Hizy) 2e= (") (—5az? — by? + 22a + 222by? + a) dzye~ @) (a2 + by® — b — a)
T,y) =
Y dzye~ (@ +v%) (ax® +by? — b —a) 2e—(@*+y?) (—ax?® — 5by® + 2y2az? + 2y*b + b)
DT
2 0
H(0,0) = | = 4ab >0
0 2b
2(a —b)
0 _
H(0,1) = e " :—M«)
e
2(a —b)
0 _
H(0,-1) = e w | =- 8(a62 LA
e
4a 0
- 8(b—a)a
Ho0 = | T g | =
e
4a 0
- 8(b—a)a
H(=1,0) = N TV N =
e




&&éoiofz@@wﬁ4QMT@$@dQM:&(%MZ&&@T@f@Z&L®=%
b,
(5) ANCERARZRD S,

2p = 322 + 2% — 6, zy = 4xy — Gy
DT 2, =0 &0 y(2r —3)=0&7225DT, y=0F/LlF22-3=0&25%, y=00& X
2p(2,0) =322 +2-0% — 62 =322 — 62 =0

2D, ko Ty=00 Xt e=0%/3c=27ThHa,

3
2
3 B 3 9 3
zw(g,y)—i’)(Z) + 2y 6 2—0

r=— D& =
D, koTy= i%,/% 2. DL kD BRI

2
(2.9) = (0.0). (2,0), (%% g) (g_g %)

ThHb.
Zpg =060 — 6, 2py =4y, zyy=4x—6
DT
H(z,y) = 12(z — 1)(22 — 3) — 163>
tind, LT

w

3.3 /1 3 /1
H = H(2,00=12>0,H -, —y/= | =-1 Hig: =5\ 5 =1
(0,0) =36 >0,H(2,0) >0, <2,2 2) 8 <0, <2, 5 2) 8<0

Lih, o THdiE SRS (2,y) 13 (0,0) & (2,0) T b, 230(0,0) = —6 < 0, 250(2,0) = 6> 0
70T (0,0) TIHEK, (2,0) T TH 5.,
(6) ANCEEFRZRD D,

zp = 30° =3y, 2z, =—3z+3y°
BT =0 5, =0 £ 2 EISED

O0=a -y’ —y+ao=("-y")+(z -y
=@@-ylr+ty +@-y)
=@@-ylr+ty+1)

B85, koTo=y Elldaty= 10K 7795,



AN oty = —1 R UL TSGR AL, y=—1-a % o =y> ILNAT DL, 2= (1+2)?
FU 22 +2+1=0%152. 202 XKHFENTIFEBIEEZ 2000 T, ZoRGiE s, ko
Toz=yMPRvd5, 2z b HFEANCRATLE 2 =0,1050601 5, Lo TERLE

($,y) = (0,0), (lal)

Thb,
2oz = 01, 25y = —3, Zzyy =06y
LDT
H(xz,y) =36zy — 9
&b, ko7T

H(0,0)=—-9<0, H(1,1)=27>0

2_)_73290 &OT*@TE%%Z% (x,y) Ci (l’,y) = (171) '(‘}7)%)0 Zma:(]-71) =6>0 fcﬁo)‘f (171) ‘(\*@
INCH B,
(7) BANCERFAE KD 5,

2 = y(2® + y* — 1) + 22%y, 2y =z(2® +y* — 1) + 229°
IRDT 2, =006 2, =0%27[<Z&ITLY
0=(y—a)(@®+y° - 1) +2zy(x —y) = (y —2)(@® +y° — 1) — 22y(y — x)

=(@y—z)@®+y*—1-2zy) = (y—z)((z —y)* - 1)

=@y-2)(r—y-1(@-y+1)

B85, oTao=yEhlde—y—1=0FlFr—y+1=00K7T5,
AN o2 =y WKL TV DGR 52 5,

0= zy(w,7) = 2(2® + 2% — 1) + 22° = z(42* - 1)

=z(2z—-1)2z+1)

%) m:Oif:lix:i% N et

(z,y) = (0,0), <% %) 7 (_%_%)
THo,

Kilz—y—1=005% 525, y=2—172DT
0=zy(z,z—1) =z(®+ (-1 - 1) +22(z — 1)* = 2(2” + (z — 1)* = 1 + 2(z — 1)?)
= x(42”® — 62 + 2) = 22(22% — 32 + 1)
2¢(2x — 1)(z — 1)



1
£ szif:&isz Flhldae=1t45, 50YGy=2-12%DT

@ =0-0 (5.-3). 00

Tho,
RRICKIC 2 —y+1=0D8 G2 55, y=2+1722DT

0=zy(z,z4+1) =z(2®+(x+1)° - 1) +22(z +1)* = 2(2® + (z + 1)* = 1 + 2(z + 1)?)
= z(42? + 62+ 2) = 20(22% + 3z + 1)
202+ 1)(z+ 1)

i) xzoif:c;‘tx:—% rldae 1 Enh, SOBG Y=o +1ROT

@ =01, (-5.5) LD

ThbH, PLEIC KRR

(z,y) = (0,0), (0, £1), (£1,0), (%i%> ’ (_%i%)

Tho,
2z = 62y, zwy:3x2+3y2—1, 2yy = 61y
ANONG
H(z,y) = 362%y* — (32% + 3y* — 1)?
&b, £o7T

11 11
H(0,0):—l<0,H(O,il):—4<0,H(il,0)z—4<0,H(§,i§) :2>0,H<—§,15> =2>0

272 2

11\ LR 11y L1y _,
Zl)l) 2) 2 _21)1) 2) 2 b) Zl)l) 2) 2 _ZII 27 2

1 1 11 11 11
7 % o o S NG o o S %
LDT <—2,—2),< 5 —2>1@sz%”), (—2, —2),< —2,—2>ﬂ£jﬁz@éo

(8) AN FRZRD D,

LB, ko THIER 55 (2,y) 1 (2,y) = (i il> , (_l,i%),m%g

zp = 42 — 4z + 4y, zy:4y3+4x—4y
IRDT 2, =0& 2, =0%MA T4 THDL

0=2"+y’ = (z+y)+ (2* — 2y +y°)



8%, oTao+y=0F7F 22 —ay+y? =002 7 %
OIS 22 —ay+ 9?2 = 0WVRAZL TV A EEER 542 5.

3
mz—my+y2:<x——y> 12:0

FV 2=0,y=0%1%F%. ZHiT 2,(0,0)=0,2,(0,0) =0 Zig/=L T2,
KiCao+y=0D5EE%2%3 b, y=—a 2NATLHL

0= 2z,(x, —) = 42° — 4o — 4z = 4(2® — 22)
=dz(2? — 2) = 4a(z — V2)(z + V2)
FVo=0FFr=V2Flda=—-V22,%5., SOHE
(z,y) = (0,0), (vV2,-v2), (-V2,V?2)
s, LRk RS

($,y) = (07 O)a (\/—a _\/ﬁ)a (_\/57 \/5)

ThH o,
Zow = 1227 — 4, zpy =4, 2y, =127 — 4
DT
H(z,y) = 16(32% — 1)(3y*> — 1) — 16
Einbh, £o7T

H(0,0) =0, H(V2,-v2)=H(-V2,V2)=384>0

2—)- ﬁéo me(\/ia _\/5) = me(_\/ia \/5) > 0 73@‘( (\/57 _\/5)7 (_\/57 \/5) ‘(‘\*@/J\‘(‘\E)éo
(z,y) = (0,0) FZnZTTH LI AP SR0, Kl y=2 T 2z DE)EE R LS, g(z) =
z(z,z) B L

g(x) = 22"

T3, z(z,y) > 2(0,0) L2505 5,
KiCy=—z LTz 02 AL, hz) =2(z,—2) B L

h(z) = 22 — 822

Y, hz) OWREEECTC =0 DEDLVORNEZFRDL L, y=—z FTHEMAICR>TH
5., £-5T(0,0) DAL DL (2,y) T (L5DGy = —x 2zl T0b), z(z,y) < 2(0,0)
CRLENH DL, T 2(0,0) KV RKEIWFRB/NEVRELHLDT, 213 (0,0) Thffiz &
580N,

PIRIC &Y (2,y) = (V2,—V2) B (—V2,V2) THulMiiz & 5.



'R 2.22
(1) 3ADFI—ED 3 O THFER KD b D2 KD &K,
(2) EMCHIET 2 3 A0 Clifik KO b D% KD k.

(1) o ATORETIIM 2 ZRUCESPTHEEPZLD S, 22 TEArr oAz HnT

o5, ~Aav AR 30 3TI0E R abelT s, s= 20T v 3ap

2
DHFE S 1L S =/s(s—a)(s—b)(s—c) L7 5.

SAROEIDORESE 2,y,2 £ T5, 3VUDRSOMI—ETHLDTINE 2s LB, b
rT+y+z=25(s>0)NKIL TS, 2,9y, FHORETHLME 2 > 0,y > 0,2 > 0
/oL TWd, 2y, 2 M3 AIEO 3NE LTI 3 AAER, b +y > 2,9+ 2 >
Ty z4+x >y ML TOWDSERVETH L, BN S OARFEANMIL Tnd e &, 3V]oRks
Ma,y,z THDLEIR 3HIENTEFET S, 2 ZHEL C o,y DAFAD»S s <s,y<s,a+y>s
MESNG, WD 3 D2ONERERIZT o,y IIRAD 6 DOREANEW/LZT, L-TD =
{(y) eR?|z<sy<s,a+y>s} FORAMMEELHEZL, LL#F TN, Kk
i EMZ EH T 51T BN T REESGTH 2 LERH 5,

D={(z,y) eR?|z<s,y<s,z+y=2s} B, TITIMNRADEE SZRKATHY,
WO T L, koT S2MNRKNICRDIGEERD LNUT Ju,

flay) =5 =s(s—a)(s—y)(x+y—s)

LBE, D LT f(z,y) OmKllizRD L, DIFHABEEGTHY, f(z,y)d D Lol Ers
DTCHRKNEVPFET 5, BF LE RTINSO R KEE H5A 5, HA L TEEBNE f(z,y) =0
&b, FoTHERCHRANEZ & 5, 2 DRUFERF 7LD TIRFREZRD 5,

fe=s(s—x)(s —y)—s(s —y)lx+y—5)=0
fy=s(s—a)(s —y) —s(s —a)(x+y—5)=0

2s 2s

Z AT (z,y) = (0,5).(s,0), (s, 8), < 3 ,?) MEOND (2 ZIFSEHRPRNHE R Z < 2

). ZOMRKIBE G DEDEET 5. f(0,5) =0, f(5,0)=0, f(s,8)=0, [ (%278) -

st - N 2s 2s - 2s

MIAZIE 3 I TH L, DLEICKVIE 3AFO L SHMRKICL S,

(2) EMZER O LT r oM e 5, FICHIET % 3 (IE% ABC &35, f§ LZAOB =
5,/BOC =t,/COA =u B & st+t+u =27 BIKTL T, Ik KHFEEZ KD HDT, ABC 1T
O%ELTHDLELTHY, 20L& ABCW 3 AFELRTRMHIO<s<m0<t<m0<u<m
Thb, CORFEAWERTLHIEE D e T2 D={(s,t) eR?|s<mt<ms+t>n} &
A

3 fif2 ABC o[k S 13

1
S = ETQ (sins +sint + sin(2r — s — t))



DT, D={(s,t)eR?|s<mt<ms+t=2m} LT
15 . . .
2= f(s,t) = 57 (sins +sint + sin(2r — s — t))

®Tj<1,1_ R LRI 5,
D 3HABEGTHY, f(r,y) 1 F D FoMEEUR O CRAMESHFET 5. HA EE 72T MG
DENIRKNIEE GZ 5, NEBO RO ERKAEE G 5 /RFEHERETH 5.
ANCIRA L TORNOEEZ SR 5, L1={(s,t €R2|s=7r,0§t§7r},
ng{(s,t)ERz}Oéséw,t:W}, ng{(s,t)ERz}O§s§7r,5+t:7r} LBy 9D =
LiULyULs TH5, L1 ET 2z

1
z = f(m,t) = —r? (sin7 +sint + sin(2m — 7 — t))
= — 72 (sint + sin(m — t))

= 57"2 (sint 4 sint) = r?sint

LD, L1 FCRAICRZDIE (s,t) = (77, g) DL =T f (77, %) =2 T, Ly b
TlE

2= f(s,m) =r’sins

LRBDTC, Ly FCRAICRDDIE (s,t) = (%w) D& =TT f(%,w) =2 T, Ly b
Tldt=nm—5DT

z=f(s,m—s) = l’/‘Q (sinm + sin (7 — s) 4+ sin(27 — 7))

= 57“2 (sin s + sin(m — s))

= 57“2 (sins 4 sins) = r?sin s

T T

YD, Ly FORKICRD DU (s,t):(2 2) D& =TT f( 5) =2 Th s, PLHC
ot@f%i%Lf@f—'ﬂ@cir?f(s,t)z(ﬁ,%),(% ﬂ) (g ;)Taé LI D
(7\% Eunﬁ'gx\% ur_lj\g)
1

2 = —72 (cos s — cos(2m — 5 — 1)), zt = %7‘2 (cost — cos(2m — s — 1))
72D TR T ATl coss — cos(2m — s —t) = 0D cost — cos(2m — s —t) = 0 DK ZL T,
INEY coss = costNMEOENDL, 0 s < a2 0<t <7 THDHN, ZOHPHT cosz 1
B2 DT s =t MRV T 5, ¢ = s VAL Teceoss = cos(2m —25) 155, 0< s <w kD,
0<2s<2m, -2 < —-25<0, 027 —2s <27 L LT %, Z O T cosz 1T HGT72 DT

o= 2m— 2 WIRTT 5. J o CERL (s,t)z(% 2”)@%

3
(55) =i 65) =1 G =1 (5:3)




ﬁ@ffuwaﬂz(%;%g)fﬁﬁ@%aéos:t:uzégﬁwﬁﬁkﬁﬁé3%%@E
3FCH 5.

5 e G b s A e - dy d*y ,

R E R 2.23 mfﬁabmé&%ﬁkﬁbayaﬁéxwio

) 1-y+ze?y=0
(2)2*y* +y—a=0
(3) F(x,y) =2 — 3zy +y> =0 (T /)L b DIEHR)

(1) Koz z THIT &
—y +e¥+aeVy =0
&b, £o7T

Y
e
[

Yy =

1— zev

Lk, X (3) oMz« THYT L
—y//+2€yy/+$€y(y/)2+Z‘€yy” :0

L2 bDT
v e?Y(2 — zeY)
(1 —zey)?
e Db,

(2) RoWil% z THAT DL
322y + 3252 +y —1=0
b, o7

y - 1 — 3223
1+3$3y2

Lhb. K (1) OWLE 5 THAT S L
6y + 1827y + 62%y(y')* + 32°yy" +y" = 0

ERHDT
) = 62y(92%y5 + 323y* — 4% — 3aty® — 3wy — 2?)
(1+ 323y?)3

bR A
(3) ROWE = THAT S L

322 — 3y — 3y’ + 3y% =0
b, £o7T

r_ x2_y
T — y>?

L7275, X (5) OWE ¢ THAT 2 &

6z — 3y’ — 3y’ — 3zy” + 6yy'y’ + 3y%y" =0



L HBO,
2 —y +yy?) + (2 — )y’ =0

XYL,
2 _ 9
-y P =aty - ) =o+ 2 (y—5 —1
x —y? x—y?
_of(1p oDy (oSt L
= (x — y?)? =Ty e
- # (EIOEAT a® = 3wy +y* = 0 2 (EH)
DT
" ny

TRl

&b,



