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Continuity
IR S B, — AR E 2

Definition 1 [Limit] Let f : R™ — R™ be a function. lim f(x) exists, say, equal to b € R™, provided

X—a

that Ve > 0,3d(¢) > 0 such that 0 < ||[x —a|]| < d = || f(x) — b|| < &

Definition 2 [Continuity| Let f : R® — R™ be a function. f is continuous at a € R™ if lim f(x) =
f(a),ie. Ye>0,3d(e) > 0 such that [|[x —al| < J = || f(x) — f(a)] < &

BREHRR, WREREFE, Eiw x — a RIUTERE, BRETE B n > 2 K, BRERT x — a H9#§
8 HB, L, RE RS RE‘E%%&%%EB&T@TE’JI Pio

Un=2m=1,80 f(r,y) € R BFl. EAEBERBERT, & a BIEE 0, BE f(r,y) WHFE (singular
point), FHEEL 0 WERKE v = g(x). [W0R] g B 0 B9 Taylor B

g(x) = 2" + xa* + xkx* + - = ma* + { BXRAE }, (1)

B, % 2z~ 0B, f(z,9(x) ~ f(z, mab), EE IR =5, BS: GIEFTEREZEEN,
MR HMEFIE m, k, lim f (z, ma®) ERE, HMRE TN ( l)in%O ) f(z,y) BFEN.
r— z,y)—\Y,

B, R EERH ATULRA 5B R ET

Blan: f(z,y) is singular at (a,b), % g(z,y) = f(z +a,y + b) is singular at (0,0),

= | rv=rcosf . : o e
T OAS FEAR { v sin O fR ($7yl)1ir%070)g(x,y) = lim g(r,0) HIRIRE,
BEMT, MR -0 EEXRBAMRBREEES,
k3 — B3kt
Example 1 f(x,y) = w55 2+y2, EBGEE (0,0) BIBER v = ma®, B f(z, ma®) = S
mxk-l— m3x3k 1 O+O 04+0
£ k> 1, K = li — 0,
B k21 i f(e,me) = i £ mim © 140 R =0
. ) PO (%5 mx 0+0
7{5k:<1,ilir(1)f(x,mx)—}31ir(1) T O—l—mQ_O’
HI: AR m, k, liH(l) fz,ma®) =0, A HEIES I)IH% flz,y) R 0;
T— (z,y)—
9, f(e,y) B g REAUTLL EH N f(ry) B O;
(z,y)—(
A5
T
BB RBEIRR, EE, BRRES: ( l)méoo flx,y) = hmf(r cosf,rsinf) = hn(l)w =0
z,y)— r—
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Differentiablity

BRSBTS f(2) I < [f(z) B = [, f £ o BEE
f(,y) € R, MAMBEESEARE, 1 2 | 2 S, AU £ R A 2 L O LRERE, ERLTH,
MR (%) . () B f, 2 S, ),
ﬁﬂ%ﬁﬁﬁi%ﬁﬁﬁ f(E"L’ N fzy N fyw N fy j:E ﬁ%ﬁ EIJ fxy fyw; Eﬁ% f ﬁ' @ﬁ
W of RRERE ERE f Wk REE EEE, BIfE— f 0k REEEEREIEFER, BB f B F KA.

Example 2 82 f,, # f,o BBIF: f(z,y) = { o if (x, >i(0’8§’ Al f(x,y) MAHEE, 1 H

0 if (z,y) = (0,
fx(oay):}lﬂw::_y,
: z,0+h)—f(z
Sy, 0) = lim FEEEREIER = = g,

R fo, fy 1E (0,0) B,

y(zt—y*+4a?y?) 5 BE

f:p (I2+y2)2 4 I}J:é?

f, = w(zt—y*—da?y?) 5 P

4 (@24+y2)? 7 4B
x6+9:€4y2_9x2y4_y6 6 B
fo = ="y o
f - x6+9x4y2_9$2y4_y6 6 B
Ty — (:c2+y2)3 ' 6 [;%57

1. SRR ABATEHAE (0,0) REHYEENE.
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