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1) Résa

(1) ¥R sty=y+a, x*y=y* 1

(D) BER (e+y)tz=xt(yt2), (xey) ez=x+ (y=z);

(D FEXKRoEL, 021,88 2+ 0=z, r+ 1=21;

(4O FEARE MHEEFETRGEL TR WL

aH{—x)=0, x+x '=1(rF0);

(5) TECHE x+(yt2)=ryt+xraz

2) 2han

(Y 2. vERVUTZAEE r<<y, o=y v HANF —THIL;

(2) it <<y, y<z=>x<z;

(3) 2y, zER—r+zy+=:

{(4) x<Zy,z>0=x v 2y 2.

3) # N .

FRERNTFHRABHE:

(1) AA D BED(REE),

(2) AUB=R(F&®):

(3) ¥ €A,V yEB=2<y(FH.),
NMEEGAFRBRIAKTET B AR DR . ERG BERNTLEN A LB
. :

2. CETEN

M HESECR.EEMBRE.




(DY x€E=rcss MM M BER—TLF;

OEMBERNLERMMSMETMABEN LRTENE,
Mk M RES F K EBRICE M=supE 8 M=sup{z).

+THAEXHFENEL.

WES ECR.F I MERWAR.

(DY s CE—= o= MPIMBENH—TLR);

(2)V 20,3 5 EE#FBR r>M—e(XERM-cREFEER [,
W MEESEWNEHR.ICF M=supE = Mzigg{:r}.

ER E=HFLRMBECT EFWR.

3. BIHEFRER
—rRasrsz|=sr, |yl = lz] iy,
|z + »| << fx| 4+ |¥].
HE BI85t
Bl1 i a<<c<h.RiF: |c|<max{|al,|b|}.
E*E 1
max{{al|,|b|} = 6| =b2c, (1. 1>
—max{|al, 8]} < — [a]| LaLe. (1.2)

CHEA. D5 288 || <max{lal, |5}

EE2 5720 fl <0 WHE S E R, X% =0 /T,

¢ s b= |c| < |b] < max{|al, |b]};

B <0 B, 0K —cK—a=> |¢| < |a|{<max {la]|, 5]},

$l2 % a,6>0,3KIF,

(1) 24 p>=1 0, a*+ < (a+b)7;

(2) 5§ 0<Tp<{1 B}, a*+8 2= (a+b)".

W (1) 2 p BRIERHE,FH WAL L

(a +6)* =a? + Coa® b + Cla? % + o + b2,
2 p BB, AREA AR BEY p=2 NS,
(@+b) =(a+b)a-+b)=2ala+b)+ba +b) = at 4 &,
OIS p—1+0Gh>0), M5
(a +6)={(a~+b)a+b"=ala+b)+ bla + )



Zacat+ b b =a* 4 .
(2) A p=1—h(0<A<1),lIH
(a | By =(a+b¥a+ b =ala+b) "+ bla+t b
Lacalt+ bt =at + b
A3 &’ gEEsg X FRAF.KIE.

inf { f(x)} 4+ supig(a)},
inf {f(x) + g(x)} < {*¢F e
reX AN {f(.I)}’ + 1[1{ {g(I}}.

Ie rEX

W BTHAENFH
igi{f(:c) + g < fla) + g(x)

< flz) + ilélgg(:c) ¥z € X).
wombNE
igf{{f(.:r) + glx)} — ing(I) < flx) (Vxre X),
HT#AELH
igi{f(r) + g(x)} — igg{gfz)} = j‘éi{f(“’)}*

HBEIER R, XE R (5 g Frab A =38Ry, i 8
R

EE BXREEN TR REEANES

{(FC) )y g}, {f(x) + gla)}

FTHRMEAREEIRLE. THR PEE =GN TRELER,
AT RE L. T e,

F 11

1.1.1 i max{ladbl,la—b] }-::%.zftﬁﬁ: IQI{%, |5|-::'—;-.

1.1.2 RiE: Xt V 2.6 ER.F max{ |att], Ja—blfll—bl}‘é%.
1.1.3 KiEk: M ¥ a.6CER.F

max{a,b) =

R ILEE .
1.1.4 W AOEREX FHR,RIE.
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|y — FO)| QSgEﬂI) — i{rglif(;r) (¥ rov € X).

1.1.5 % flx),gl)EHBEGE X LHR.KIE:
inf { f ()} F inf {g{a) i< inf {F(x) + glx)}
TeX TEX e X

< inf {f(x)} + supi{giz)};
e X re X
sug{f(:r)} + inf {g(x)}=C suplf(x) + g(x)}
rE reEX TEeX

< sup{flx)} + supl{g{x)}.
=X re X

§2 BB

AERER

1. HURES:

EX HEPESX.Y.WEEHEHMEEL BN TFE- PR €
X BIFER—MyeY 5235, Wk F RAX B Y RM=SmM.i2F 1 X
—Y. f & r LEIEE y=1(2).

X 5% FRIUE,Y B £ iR,

) f(x)ﬁ{f(IHIEX}

By F iR, MEATHL LN NS5 E L Ent, 24 & B 8B R {H 1.

# nFn= fa)E fa) R ) =fa) = =2, WK [ B8,

£ FOO=Y, U £ uEe,

¥ SRR LREH, UK R R ——

2 Ei#

EX BES: XY EY Y. FEB fr=yHFX LAHRE—®R. N
BHEX—TNY I X HRY, N Fr R 21F 7' T—X.

f: XY AREEH AT HEEER BN B FOFEX &
WEN, R BRI

y=f@D)H z=fGHEEER. BT, y= ()5 y=F " HEER
[, EMNXFER y=2x X,

REVGE 7

Fl1 B F(2), g (x)TEa,b) L RS AR, RIE . &%

Plx) == max{f(x),g(z)}, ¢(I)&min{f(r),g(r)}
4



WAE Ca ) b =85 BT H i
WV x,0€ @B o> AR (@), g(x)f (a, b)) B &
B BN BT LA f(a) > f(x) g (o) g ). TR
() =max{f(x;)g{z;) ) > f () > f(x))
ey —max{ £ () yg (i) Vg ) g () | T F2) Z9m).
[5] B ETE @ ()T (a b)) b =48 BEIE 18 .
W2 ()M fAD)=x—[r]BEREABHAE FFELEHEE
(o ]F#A «c RS,
2) T AERZEE -E LR ARE:
¥ Q) EM <[]+,
el +1<Cx+1<[x]+14 1.
P[] E LB Lx+1]=[2]+1. AT
e+ =z+1—-[z4+1]=a— [z]= f(x),
BD fler LA 1 2% A HAR AR %8, il 1. 1 A,

s

|
.
=
(==
[ ]
=

EH 1.1

(2) BRE: A—%E. 0, B8 x— [z +sine AR EWSH
. -
W3 @ =v7 O<s<D).
(L) 8 SRR 1,0, EHEAERRL IR — MR
Fx) (|x|<<1),
LS F(r) = f(z) (O0<Lax<<1).
(2> 8 F()ERF (—oo, +oo) HHM AL 1 XY &
E3k 8
B W Fw=z|; (2) Flx)=-z—[«]].
Wi ®AODBEXETHEL v=a W, LETHE v=p 3,
B 6>a, RIE: F (o) 5 B ¥ 3k sk 5 R 1.



if e
f=ata
fla—x)=fla+ r)==f(2a —t) = f), (2.1}

t=&4
flo—z2) = fb+ 2)=—=—= f(2b— 1) = f2), (2.2)

(2. 12
flay—= f(2a — o)

t

(2.2
P — F(26 — (2a — x3) = flzx + 2(b — a)).

W (O REHRE, HFHAREHER 2(0—a).

WE B HMEERE SRR R YRR, F A
0 SR A5 R AW ik

s KeE¥ y=2x+12—x|(—co<r<C+oo) B R R, M
2 /9 B .

B Yy ARAYEEITE 22+ 12—xl=y. BT EHEHX
B. B TEKE A

:I_!..z (x L9, {}’_2 (¥ =z 4),
y: ot

Sr—2 (x>2) O F % (3> 4)

I,yﬁﬁ -.T_E (J"‘H{{‘-‘_‘q‘}!

y=1I (x> 4).

2
3

M 1.2 iR,

=2 (x5S 4)
¥= {% (42} (x> 4)

10
8
&
4._
2
[ / ] 1 L 1 -~
—7—2; g 10 =z
A -

4
&

-4

P 1.2
fle i f: XY, g. Y=X. KiE.



(1) F gl () ]=x(¥ 26 X3, 0 f HBEE, o TS
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L4.11 ®fECla, TR EFH, B a<f)<b(¥ & [a,6]). X
Vo €la, o], HBELX v =Ffled a=1,2, 3 EF ) RiE: BB
limz, FEHE, B HBRE « 2 o=/ ().
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1.4.12 HEM AW TERSS.
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v Ty = o+ o2, (n= 1,20

N 1 1)
ik lim| 7o +1+I,J 2.
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1413 KMEH S0 =— T #ET A 3P HE A S AT
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T

§5 IR (H LS RBHIPER

RE#EE

1. " HESRSF—NEFERHWS
~HEBNEN F A OERET LENV 20,3 8>0,.Y4 5. €1,
lay— 22 | <8 BE A | f () — Fla2) | <le, WIFR f()ET E—HEER
A—HERPNE FOEBSTEF—HESINESTLELZMTR. &
TET ERFENFET  x) ()T E Jl*ir_ilm(rn—'yu)n‘ﬂ.ﬂﬁfhﬁiﬁm
ETW(I(IH}-_JC(J'R)}=A;&G;
2 WXHER EEZTRRN I EETH

NTEER B FADOECLa b gERNT Fla)TF f)2ZM. 0 J 5
[a.6], B f(E)=1.

“OHMEEHTHAREHECTHINRE EREFEOPHERR. B
FloERRKE a6y EESE MR fla) « FB)<0,8 fa).f(OIRE, P4
Flx)=0 L2, s )N HFEMR B I &€ (a,0), [ F B F(E)=0.

Y fOR—MMERR S En, HERMFEPRE. ENMEAEE LK
ApEEEE AL ERERRR, RN EREER EERBHE -1
(£ [a].

BAUOEERE # (TR ERE (e EESE, T I x€a,61, 8
f(x1)=:rEnIaa§Jf(I) il i J x,€ [a, b, B ff.rz)Irlgl[ithf(.r).

BEREMBMISHEN 1+ HERE: ARH LSRR - BHEEK
Bl L/ E.

WARE FRELOEREY— R
RO 4R

#l1 K. FE L4 pxtg=0G>0F HIUH —ME.
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if FE f(oy=x*+prtg=0BHH liﬂvf{IJ:+DDaE5Lﬂ
3 5>>0,{# 8 f(6)>0. X lim f(x)=—o0, B I a<{0.{EF f(a)

<0 MAEEE,D € (a.0), B (=0, +pctg=0. H

P}Usg'f V Iz}.T19;E?_
Jlx) — flx))= -I'S — If + plx, — 21)
= (x; — ) {zs + Tyx0 + 21) + play — 31)
2 2
[ !ﬁi} T1Xy = 1 _;_IEJ

2 2
T + x5

BB /()R i A, B R — 1R,
ﬁu 2. i& f(I)EC(ﬂrb}rIIrIEi"'r-Ine (ﬂ!b}- *ﬁE 3 EE
(ﬂgb)?{ﬁ?@

..:3- (Iz -— II}(

f&) = -};Z}f(n). (5.1)

i ®
f(-T.t’_) = min{f{-ﬁ})sf{-rz)v"' '!f(-rm)} )
f'(I.EH) = max{f(rl) ¢f(1'2) $ o sf(lfn) .

W =i, WH
Fla) = fla )= f@) = flap) = = = F(z).
ﬁﬂtj'ﬁ-:ﬂi .'I.}(,ézl 121"')% E!#ﬂ%ﬁ%*
ﬂ:"l Ii“:z‘&-fiuﬂﬂ-!'%
o = min{x, ,Z,}s £ = max{z, x|

M
f':-‘x.k_) e f(Ij) %f(-rkuj (d=1,2,-).

SR f o )< ) F ()< f () o FE KB L B KT A A (8
=i

ER,R D fefa, 81T (a,b) 1B (. 1T,
B3 ® (ORI EMERESHEE,H F(0)=F1)=0.
RE: EBHER - O0<r<1), BFE x€[0,1], 88 2, +r€

10,11, H
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f(-Tn) :f(10+f)- (5. 2)
SF EHBER FO) = () —f+n. ERFELEG. 28
iu!ﬁ%%@ﬁ F(x)ﬁ‘]%ﬁ.

W B
F@)=— f(r, F(1 —r)y = f(1 ~#)
==F () + F(1 —r) =— f{rf —ry=o. (5.3)

(D WMBG. DAFH ="SRI.IA 5,=08 r=1—r HE
(5.2).

(2) MBEG. DR PSR FIOE FU-RS, X
FOELOI-r]EE NTTHRBEEZERAENFEEHETAE €
(0,1—#) , {8 Fao)=F(a0) — f(xo+r)=0,8(5 2)R 7.

W4 FS(DFE(—co, +co)#LE, H jlzi*:gf(.r)#ﬁ- 3K -

J)FE(—oco, +o0)YNFH R,
i -‘&gﬂf(x}=A.mﬂx#e=1,ﬁEX}o,fﬁﬁ%x:::-XBfr,
| () —Al<1,H A—-1<f(x)<A+1(¥ 2z, RE |z >X). T H
A @E-X. X1 EEE FFUGFEM 0,88
|Ff<M Wzxe[—X,X].
B M=max{|A—1{,14+1|.M},F
|1 f(x)| <M, ¥z€ (— oo, + o0),
BY f(a)HE(—o0,+oo) HF R
Bis # f(x)€C(~o0,+0c0), B fim f(z)=+o0. Ri,

f () E(—o0, 4 oo) R BIE R B /PME.

B MEENABEMLA,BL (D TE(—w0, +oo) F##
AME—E LA, B1ERIRAME L BB T — R 30, (BRES
1B LW A, B ER S(E[A, Bl BB/ MEHRAE (—oo, +00)
Er M MER? Ak, RBE(ABIESH XD & o, [H1E

f) > flx) (¥ x € (— oo, + co)\[4,B]).
i HF le_ﬂmf(.r)=+mvﬁﬁlfll
3 A<0, Y x<TA I, f()>f(0); (5. 4)
HA lim f(x)=-+oo B

2= oa

40




3 B>0. 4 2>B,E f()y>f00). (5.5)

B, HG.4),5.5RF
min f(x) < F(0) < f(x), ¥ x2€(— oo, + o)\[4,8].

e [ANL]

(5. 6)
i& TmE [Avﬂjaﬁ@ f(Im):rgE}j‘nB]f(I}aﬁE(5m B)E‘:rgwﬁ
flam)= min [f(x).

Ly, o)

Ble 1B fx)TEla bl EESE, WFEMA (a6l — K =,
BAFE y€ [a ] T8 | £ <y 1/ ) L RIE: EoftE— K
EG[afﬁr]sEﬁ%fﬁ)zﬂ.

W A MAEEE (O Ee.s ] L EAESF A, B ABE
[ J () | Ela, I EWMBFF A EHF | () | TELa, 6] LS, BT LY
[ flx) >0 RBAREEZRBE A PER, LEER/ME, B EE A
Eetarb]!{ﬁﬁ

(&) ] :ﬂg&{lﬂxﬂ} = 0.
ﬁﬂﬁ%f*?ﬂ:&[ﬂ;b]ﬂﬂﬁ&ye[asb]p{ﬁﬁ

FDI< T IF®1 < 1A,

XE|SOIRENMIMFE . FAUER f(o)E e, ) LESE —4

A
BI7 B F(£)€C(—00,400), H limf(f(x))=co. Rif.

E_Igf(.r)=ﬂ<3.

WE AR BRERAR. B4 T A>0,8F v X,3 -,
o> X, 8 | () <A B X=1,2,  HN=EF (), B2
(] >n, |f@)| <A (n=1,2,:),

YHATF fyecl—a,A), #4543 M>0,88
UM, Yxel—A,A)
FR| () <M HEH Hm f(f (2)) =coffftlf limf(f(z,))=
oo, IR 7 . 8RR B IR AN B S, BI 45 i B 37
®Rie) mFER, RIAS X o B R R k. BREie Am s,
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A2 Erguf(r}?&mrbkﬂﬁ
lim f(x) = ACHRRED = limf(f(x)) = F(AY,

RE hmff ) ==FF, GFRBIE.

BE XTEARERY. AAEEGCHEESERE . F
S b, lim £ ) = oolf) B A 0 FBERAT 8 @ 1~ XBRIR lim £ ()
AELE:Q T XNE lﬂf(r)??%’fﬁﬂ%ﬁﬁﬁiﬁ%ﬁﬁ&ﬁ A. I RiE
Bieh, R AR SEIRELE T 8 R T v BB Q.

B8 EMHTHMHRFEERERE LA —BEES.

(1) flad=sin = (z€(0,1)); (2) f(@)=Inz (x>0).

'EE (1) ﬂIﬂz_“l“_v_}'u= 1 I
Znﬂ—i—E

-2nm
,li’!l(’:" - ¥ =0, T grg(ftx.) — f(y)) = .l.-iﬂl = 1.
F AEQ, D A —BEE.
(2) B x,=e™,y,=e "tV (n=1,2,~). MF
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GRS () FEWQ, o) R —B#EL.
Mo & () EGHLE—BEE RIE.
(13 >0, E/BAT VY 20, H 2€ (a,86) N (xy— 8z +OBF, FH
| fex) 1< f (o) +1.
(2) fFo)EG@HLEFR.
iE D) A O —BESEE, M e=1,3 0>0,% 2€ (a,0)N
(ro—&sxo+ Y0 v H
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[Fle) — flxdl <<l (1 Kksin—1),
14 1 fCx) — flaw | <1 @sksn),
I EMED | () M.
Fl1o 7 f(B)EC(—0oo,+oe),H
x!jljlmf(x) = A, lim f(z) = B.

o e

W V¥ e>0,H liI_'l} Flo)y=A,H I3 2<0, 8 Y Lo B,

H

| FE) - FO | (& — Al + | fOp) — A
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X H :Eglmf(.r)=8,1ﬁﬂl 3 >0, EBY 22, BL,H

|f(x) — B <§,

LFCE) — F < 1F(E — Bl + | fan — B
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HFEHEAHERY () €CLa~1oa,+ 1], BF U F(2)
[z~ Lz, H11E—BELE. TR 3 €0, . HH
| fE) —fp| <e, VEFE [x, — 1,2, + 11, 1€ — ] << é.
(5.9)
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(3) FEE Ly, LWEF €€ [, — 12417, 81 (5. M
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BE XHEEHESRY. FRET. 4 BHn,x,x, BE
Bk (OE(—,2 ] [m+o) E—REERFIX. ME .
AL M BHIELGH >0, %8 60, B AL —FUES.

FiE FEIERAERBRRREA =T RE E—30EE. 5
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SUBAFRAER: BB lim SR lim fWEE.

W Aad i Jim fla)=A, lim f(x)=B. & XHH

A T = (1,
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. . H, x=b,
&S f(FEla,63 8% WTT 7 (OE[e.6] L —FHLE, 55
B f (el by BBk,
b X ¥ e>0,HM ()76 E—FFE P T 6>>0,
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e, HIGLA] W,
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T BB lim f () FEFE. -
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12 & S0, o) E—BUGESE,HXN V 220, FF
(f(nh) R ETE. KikE. rhlﬂlmf(x)#’t-

W EX SRS, +oo) E—BEL, LM V0,3 6
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3
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Z Z;
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)
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J Fix)
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S8 m=inf T 0<m< Foo. METHAZE LNV e
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ﬁi‘d- "9’ I:"’X!jﬁ
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& ELsS

1.5.1 & f(x)eCla,b), B F(x) |#E[a.6] L. RIE: f(x)E a,b]
FREE.
1.5.2 B fx)EC(—oo,+o0), AR HN, X
hm f{x) =0, lim f(xr) =+ oo,

——aa F—= 4o
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1.5.4 i flad#Ela,d ] ELH. KiE: 3 cE€la.6], MBI Y >0, BE
FlaytEle =8y H&]N[arb ] LR,
1. 5.5 B{a ABRFEMKIE: (il AERHA TPV ERMER.
{w VB WHTFARE BRI BRRE a
1.5.6 % f().g(x)ECLa.b]. Kilk:
max | )+ g(x) |=<max [ f(x}] -r-max [g(x)].

- S a1

1.5.7 tﬂz f(:r}ECI:a b1 RHRHE—F I3 f(,r)%;k{ﬁﬁ@,ﬁ . Rk
25 € la.b] (a=1,2,-),
EH Iimf{xﬁ)ﬂf(.r“).ERﬁE- limx =",
L5.8 & A)eCl0,+o0), LRX ¥ (ER, FH f(2)=1 &[0, +==) k
AEHFRTBEATR. RIE.
(1) MR FOOHTE[O, + o) ERRVMER Lim f(0)TEE,

i— T

(2) WH fHE +=d) R LR, M lim f(x)=+oo.
1.5.9 B f()ECT—ro,+uo) T im flx)=co, H f()H &)

T—too

# flad)<a KiE: F(fNELEB ™ E LRI TR /MME.

1. 5.10 ] f(2)FELa, ] L& L,o20€ [ast ] MBI V 3>0,7 00, %
fx— 2o << 8, f()<Sflazd)+e. BAK o) ES n L ERESE NP
fl)TEla, b EHIEE— S8 EEESE WK r(O Habl b —4 L2t dEm
MR [a.p] b L RERK—FH LA

1.5.11 WEEiTAREELH F—BuEs,

(1} Flzy=~14+z% {2) fir)=sinzx.
1.5.12 W TR EMAELH T —SEs,
(1) flx)=umsinr; {2) F{r)=sing®.

1.5.13 ] f) &[0, + o) L8, 0 v hz0,lim fh+n) = AH R
¥). RiFE :Eﬂf(x)r-a.
1.5.14 BEEXEY L0468 FfOFE e b1 FER
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W 7 ) EILE E RS y=F(2) T P= (0, Fla Y I HEH P,
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¥
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) a1 —xt r ~1=—xt
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(arctanx) =2 (arccotux) 2o
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5. kSHEEZEN
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(2) BERYRE —HEERN,
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B H o' OFOGXR o3 bF # B, WS HATHER BRI y=9lo () ]H
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Inr — & >— lnx — % {0 <" x=<1)
B%, 21nx—x+é:>0 (0 <7 & <7 1), (6.11)
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f@ > fler > f| £
BRH AR e B TR ER G 12)HE T

= ans (x|
sineT x A
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SN Fa) 2 nflaed + £z Dz — nae) = nf(zod,
fe=1 =)

BIT (6. 16)NIRIE.
(2) 3 £ =—Inz FIH B/ DESREBLIL.
#l12 KiE.
(1) ”;’u.nf:f(iz}ﬂa‘ﬂﬁsinx}zf;
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.
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B =k SHH y= FORTA R TS 4=2Y g ko,

3
28
9

y=k

y=F(x)

H 2.9
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HEFEM, K« BIBENEE.
B Ea=0, BN IS=0,BENHF TH 2=0.
Fax0 . HEFBEE N f(o)= HER K
filz) = 2 - 3azx, b = 62° — 3a.
Al
Fry=32x"—3a"=3—la|)x+|al), Jl_zi.lﬂuf(‘"r):j:m'

HEASER Y S (OB AR 2. 4.

E 2.4
x (—oo,— |a|} — || C—fals|ald lal {lal,+-o)
Fix) + ) _ O +
Flx) —oo WAAE 2|al? "% wE—2]al? A too

HIET I, f(2)=b B—NMIERER e=6>f(—[a]), B
ba'—3a>>21al’
mE 2.13 R,

¥i

i

[)
f(-lal) /
lal _
1

1y

[ lal

B 2.13

7 a>>0 fl a<<0 WFERBAER 6a°—3a>2(al®, B
36—V <a<G+VD)

o — 26+ V) <a<o,
Gau LR, % (-3 ) <a< 23+ 3

-—-%-(S—I—w‘ 15)<Za<0

111




| i BR 4R UK 4 SR B R A
| Fi20 1% Plaxy=x—21"—2-+3
(D B POETREGC-DESGHDEHEHRA;
| (2) RiE: P(oy=0%|x|>] L ILER;
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(FTLIREZE ), — AR 7 ()R m—1 HERNE.
(2) 2HEEBESERBE. BRIV R"XE FHES, Sa.b)CER XR"
B DR REN, S @ N5 GNREENHES. fG.NERENEER,
iy
lim f(x,y) =Ac R

{r,yi—=(a,b}

FE, X lxiﬂf(x,y)=p{_v}ﬁ:f£ il
hm lim f(x,y) = hrnp (y) = A,

F~b reg

D FABHBESHMOR LSS
(1) FEEME. [44 S HCRM*R!!IUER- 2y
]imf(.l’) = f(.l.'n)

.'I'.—i'.\fu

QEPLERIND) TR oo SEE EFHEN LHEEZ. WK F £ 0
L. i2E FECLR).
HOCROCR . feC,M,geC@,RD,.NMELHH
g fe CULRY).
(2) EZBWER. # OCR REREES, fOECULR)LI fUD
262



RiERERE.
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D(f - g)(£)=Dflg(t}Dg ().
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6.4.7 RTHFEFREHS.
(1 ﬂ(fﬂ*}ds, S a2y <2 MALRE,
5

@ [[layelds. S HMH =245 HFM =1 WTHHH,
5
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h
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5
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6.4.10 K TFIH R hmE 4.

‘ H @ FONBRE.
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5

(2) ﬂx*dﬁz+y2dzm+zfdzdy, S Bk QR RENIMNE, QMBS
5
‘ =Wy}
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5
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g LA B
dydz | dadz | dady] . . ESTI A S
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-U.dedz + Qdzdr + Rdxdy
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oV E R HIME LT ).

2. WHEREMAR,

RSCR AR NHE .08 b HRFERNE. L RHZHAkAA
B B P.Q.REATIMHBMEAEENBIEYR, WBMIGEH X,

J;gPd.r + @dy + Rdz= ﬂ[ gf - %dedz + (%ij —~ %)dzdx
—1—(%“%)15111_?
cose cosf cos)
g1z 5 2l
F Q R

HH cosaycosf.cos? I SHMEBEEE TR FN&AR.SHEMDG S HEH

HRE.

3. BRRASSHETX

WCCR BEM,P,Q.RECIG) .2 @o=Pdx+Qdy+ Rdz, &% 8 &
ABCG MIERPFEE A.BHEZMBR MY A BEK.BHRHNCE

(i=1,2), 8%
L‘,w B Lﬂw,

MIFF « £ G LSRG SHREEX;
FEGLEESY feC Q). # df=o, M« £ ¢ RV N,
F oIS RE N de=0, N o £ C LRHG.
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(1 wEGLEEHRBREMABELMTR: o G LE—HBREESHE,
() wlE G LHBBELNRERER, o 4G LRGN, X

J;;“ = F1¥ = F(B) — FLA);

(D ECERREERR,«EG ELSHBELXHARR R o £ G LE

£i)io
4. SERSSHERXH . RKERMPTAR
HERTSBRELXE, RS- TEERIAERTN T ERLFEER.

180 du=Pdz+Qdy, N

w = [Paz + H:Q - ;—ydex]dy.
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u :Jde + J[Q - %dex]dy
+ [[r - 2fror — 2f[@ - Zfraeay Joe
AEIGUE 5 R

W1 S EEES

7= -H‘rdydz + ydzdx + zdxdy
- (Iz _I_yz +22)3.-"2 *

(1) S: L4y +2=¢
(2) § BAEHEATER A i E ;
(3) SRR S EXATAE A,

B (1! :é.[ﬂxdydz—f—ydzdr-dexdy

5
_LqT 3, 4o
— 3ﬂ (1414 1dadyde =3 + Sre’=dr.

(2) P=5.Q="7%5 ,R=5r=zi+yitzhk.r=|r|,
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T A 9y e s
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Az 43 57
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r

I J:' zdydz + ydzdx + 2dxdy
3
5

_(/aP . 8Q , R
( 3z T By T 8y )dxdydz

= ‘dedydz = Q.

(3) BTFEH P.Q,R EEREFHALE S MERE EFEE EH
AL FES) , AMAE LB TS /NERE S, 2+ 2= B S A
S FEERA, I S. 5 5 FIWERY V. b8

[ = Hzﬂydz—l—yd.zgi:r-l—zdxdy _ ﬂr.HdS.

r 7

R ST FRIL PRk A B R . U ML AR
J]”' 245 + H’ S = mgcixdydz =0,

r r
&

B LA

r
& g

I= J]"' ~24S = — ﬂ"%’-ds = g’;s"ds = 4=,

W2 HEEHAS
I = szd ydz + y'dzdx + 2°dzdy,

R

Ht S W& 22+ v =22 0<<h) FrR FRE A4 o .
ikl SAEHHAME,AHES S 2=+ <D ] E
0, )

{ﬂ. —+ -[‘}.rzdydz + y*dzdx + 2%dxdy

& 3

e HE(I + v+ z)dxdydz = zmzdxdydz
A v
A A T
— 2_[ dz ﬂ zdxdy = 2J neide = —hA*,
¢ o 2
.:'z-i-yzézz
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I= -[[121:1 ydz + y’dzdx + z'dxdy
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- _Eh4 — -[[‘Izd‘ydz + y*dzdx + zidl‘dy
Sl
DL YR 7 e apd . T
=X H Rdxdy = Th* — wh T
iﬂ_,_j]zgz

Wix2 HENBEERTH c=rcosl,y=rsinb,z=r (0O<r<ch,
OG0 2n). A

|::c: 5 zi}_[ cosf  sinf 1]

z 5, 20l L—rsind rcos@ ol

il A=—rcosf, B=—rsind, C=r. B THEAMN.HZEHEBEHNE=
A58 C RATE FURSERAS. T8

I~ — ﬂ [— ricos®f + rcosf — risin®@ » rsind + 72 « »]drd8

fIzref
s fain

h 2n
= J drj r*(cos’d + sin’d — 1)df
[t} Q

=— Zxrradr =— Tps,
b 2

z=~ "+, Bl z;=—'L—,zI=——L—.
ME3I He=~+y, U S m?ﬁ
rﬁjﬁn=(zipz;;—1)ﬂ’:]%5’1‘ﬁ‘ﬁ%ﬁ%r%*ﬁ'%ﬂ‘]@mm‘“ﬁrﬁ
AXARES. TS

—_ I S I A
1= [ Ity g @ o fes

24 e
3 B )
I=— J]- (2% + ¥ )dxdy = — J.z‘dﬁrrz « rdr
o 4]
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T
= 5 At

359



B3 HHE&KES
I = Eﬁ(_}d;t + zdy + xdz,

Hep CABRM *+ 3y +2'=a’ 5P 2+ y+2=0 X, N O B
EREE,C R AR #ETH.

W LS BRVPH o+ y+z=08EH 2+ +2=a’ IR TH
LA H L, B R V-1 R B e B

n = (cosa,cosf,cos¥) = (1/~ 3,1/~ 3,1/~ 3).
HfE R ARG

I— Lyd:c + 2dy + zdz — Hd(yd.r + 2dy + zdz)
=
= — dedz + dzdx -+ dxdy
5

=— ](cosa + cosf -+ cos¥)dS
d ‘

=“.](~/1— J‘+J—F_ dS =— /3 ma’.

Fla MTHERDPAERRIRAESBETE,
(1)Jﬂ‘rd‘*+yd~"’ G: y>0;

( 2_!__ 2)3;’2’
xd
(2) J.AE( gi+{$£gr G: .IE—Fyz}U;

d
(3) J.Aﬂ%’ G: 22+ >0.

% o strare 1E 52— 0mP-2L,
MBS | PdrtQdy SBETE. Rt

P=£:,~'t Q:-J'—;,-, ?”=‘V~T2+yz:

r

-t

X} 3xzy _OP
8x T By

Fril Mo G LSBT x.
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(2) Wb G R, 50— 5 BRHARD THEE
%. e

adr 4+ ydy 1 dG&E*+yD _ 1 dr?
r® 2 r’ z2
=§=d~%,

HIR[ & HTE G LFEIREE

¥ == 1 =+ du = M
SRR OTE G L E5BEBX.

(3 B
FHy*1

Pk R R %,

W QFERFEXBHFHEBH u=arctan iﬁ%‘f,ﬁiﬁ%

IRARERYE, PN «=0,CEGC LRE-EZFEZHNRE MEHE

RGEFEEZEHRRIN, SR HEREER, iR

u=0 ANEEHER. WRY¥E L3V X, Xt Ay LB % 48

HEEFEE =0 (0<0<n), TR B E LR THE LE5BETE
Ms KRTFHLED.

{1) Jﬂ(12+21yryz)d1+ (z¥—2xy—yv*)dy,A(0,0),B(2,1);

(2> Jﬂ(z2+y+z)d.r+(yz—i—x+z)dy—i—(zz+x+y)der(D,Ur
0,B(1,1,1).

B ()% P=x42xy—3".Q=x"—2xy—3~ %’i—:z_r——zyz
SALR TR SN R 4 P L SRS T, BT R
RUFE. PRKERBREAPHREE, BRES

JPdI = _[(Iz 1+ 2zy — y)dz = —;"xa + 2ty — ryt,
a . 1,
[la—2fpaclay = [ sray=— Ly 4 c,
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BT L I ol Y ?£=%~T3+I2}?"Iy2“"‘13“}!3+C: A i

j (" + 22y — 39dx + (@F — 223 — yDdy

(Z.13

— [%I3+I2}'_I}'E_%’y3+c)

(0.0
13
5"
(2) ILERFIERXN o, ] « Y582
de= (2zdx + dy + dz)dxr + (dx + 2vdv + dz)dy
+ (dx + dy + 2zdz)dz

= dydx + dzdx + dxdy + dzdy + dxdz + dyd=z

=g,
FRU B EEZRLSBELR AR « WEBEE, LR=Z4AF
e

JPdI = .[(.1:2 4+ v+ z)dx = —é*:r:3 + zy + xz;j

I[Q - ‘a%deI]dy = J(yz + z)dy = %y" + yz;

[ [ - a—'iJPdI — &—}%j[a _ %JPdIde]dz

= Jz‘?dz = +2* +C.
AYERE ]
C a= @Y ) byttt C
B
[ @+ y+Dde+ G 2+ )y + &+ x4 )
i

= 4.

C.0.00

WE BER R RS j Pdz. BiE Q & z BT

ZEHEE y RAERS BRERFE B yWIAR /5,378
& 2 RAERS . =80 map AR ey a5
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& 2 & 6.5

6.5.1 FMHEMEARKRTFHRL.
(1 _ﬂ.rd_}dz—l—ydzd.r—kzdxdy, S: (z—a¥+ (y—bY+ (z—c )2 =R,

5

LU
(2 ﬂxidyaer dzdrt2idady, S; 2t Fyi<e<Sh BIFE , S0,

(3) ﬂ(m—yﬁ}d}dzﬂy- 2+ 2)dzdz+ (e— 2+ y)dzdys S KHE
=

lx—y+zl+lyv—zt+zl+ilz—z+y =1
B &1,

6.5.2 HHETHMERY.
2 2 2
(D ﬂ(rz—f}dydﬁfy“—zi)dzdﬁ{zhf}dzdy,s BRI+t

=1

5
(zz20) 8 L,
(2) H(I+cnsy)d3.rdz+ (y+coszddzdr+ (z+cosx)drdy, EF S A 4y

b
t+z=xEE BRI, LW,
‘ 6.5.3 (1) 3K
1
Nt — a)? + (v — &) + (2 — ¢)°
R 2”4 y° +2' =R L& S EE T RS TRSEG
‘ () REBETUR 235

H(arbl'c) ==
PLEUEFR S
(e + & + ¢ & RY,
‘ 6.5.4 HV AT MBREE, V=5 ZHFHAME, KX u(x.y,2) viz,y-

Sflx,y,2) = (a® + 8 + ¢t # RY)

(x — a)dydz + (y — Hddzdx + (2 — c)dxdy
[(xr —a) + (y — 8Y + (x — )22

2)ECHV). AERH,

[ s - o 22+ 22+ 2) i

‘ +J:”’[3::E}U ou dv | Bu Sv

dx dx +5y8y+az az:'dxdydz,
S5t n 2 S WSROI,
6.5.5 WV.S RHALE ey HHNE: S5+ 55+ 0%=0,0
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wlr iy z) |s=0 (Bl ¥ « TR S EBREAFE). iEH.
ulx,y,z) =0 (x,yz) €V,

6.5.6 BV,SHFHFEE,v HIEHBRE . v(x,y.2){s=0. 9B,

Ou Oy | Ouow Q@@j -
,[U.I:EIBI—I_EyBy—l_Bzaz dzdydz = 0.

6.5.7 i& VpS %ﬁ:lﬁ']_f:m,w’&{??(?)m Eﬁﬁgﬁvﬂ
[wlx,y,2] — ulx,y,2)]]s = 0.

L)+ (2] () oo
< T+ (320 + (22) oo

¥
6.5.8 RTFIMEE 4
(1 SSL(y—sztz*x}dﬁ(x—y)dz,iltq= LNWE, B 2+, =R

uEAg

’s?f +~i* =1 (a>0,A>0) ML, E M O BE [ F £, HINE R R e6F ¥

B 34T B 5
(2) §L(y—z)dx+(z—.r}d}r+ (z—y)dz, AP L AEHBL I 2+ +2t=

0o ot T | BT B Or S8 1E IR 5, W MR K

A&7 18 HEFT Y

(3) E[;Lyzd.r-l-zzdy-F-.zzdz.ﬁ* LuEERTRME. 2+ v+ 2" =47,
'+ yi=ax (z20,a>0), HF M Oxr K EFE B &, M 28R KL & M #T
iuF - )

{4) §L{y2+zz)d;r+ (¥ +28)dy+ (P + 8 de, AP L BfliZR, £+
= 2Rx. 2+ y' =2rz (0<r<{R,z>>0), KRN T HITH. B EEENE
B2y 2t =2Rx SN RE LB/ NIIRRSE L H.

6.5.9 THAHEAXZLRTEN LYY, FHYE,. REAE.

(1) w102y~ 8y)da—+ (5zi—Bx+ Ddy;

(2) w=(4x*y*— 3" )dz+ (3x'y* — 2xy)dy;

(3) e=[(r+y+1)e* —e’Jdr+[e"— (z+y+1)e*Idy.

6.5.10 HEBE THHMFGA RS L8, HREBIS .

(1) w={x*—2yz)dx+ (¥ —2zr2)Xdy+ (zz—Zay)dz,ffith”w:

(0, 03

a' 5 y=ztana
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L2, v}

(2) w= (yze™ +2r¥dr+ (zxe™ + 33" Mdy+ (zye™ + 42" Xz, ;R,[m oy

(3) w=[Z2xsin(xr+y+2)txlcos(er by +2)det zfcos(x byt 2)(dy +
ke y:}l
dz)s :}z'[{
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FEBRBE.EP,QREN  KAKEY,EH, 284
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thi 0 FERBTE.
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oP  2Q R
ar Tay T 2. =0

(4) o 45250, B HF A
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£ dg=e,
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2. BE

BEVERD wle,y2), CHEH B TR ulx,y,2)=C hENME RS
MBS VE. 52— G M REFH I=C(cosa,cosf.cos?) , HBBHIF | HEHDH

7 5 ¥R
BN, %msa + g‘jcusﬁ -+ g—zcos?’.
FRMFHEEHL M ERE.
PEREAMANHBEN IR, CHAFTNRAE TN RREDREXHITA
FRL,EHXNBREBERSENIEF R TR B 1 1E gradu (M),

BNy — B 24 gradu=Vu— | 52,54, 24) y=2it i1 Dk
HF AN
3. =ik

HEMEY F=Pi+Qj+Rk. EMBEN T — SNBSS EBIFEZEY
FE—B RS R, mRER R
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P Q@ R
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BER RS F RO E S, R4S

ﬂF «dS (dS — ndS)
KA FEASHE S el FRERSAREARRE
J]-F . dS
lim *-;
(V2 SIrEe R EED D RRIBE M SO, D dvF(M).
B — RS DM divF=V - F=50 4334 58 divF=0 By h T
7.

%  Fu | Fu
axg + ayz + azz-

div grade = Vu L Ay =
BEAAR

HF . d§ = MdideS.
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SIErF «ds  (ds = nds)

K FipEm AL CH TR ERBEN n= (cosa,cosf cosV IV T-H EHEE
B C SR 48 M R332 C BrE e EUsng & #08 §, A B 5 i B T 3R i
BEHUEM G e ) eI iER .

F-ds
lr‘

ha= bm
r

o A 5
_ (2R _ o (a_f’_aﬁ Q) 9P
_(ay B'z-CGSa! Oz a.TJCGsﬁ_F(ST_ByJCOS}"

FA IR FEEAE M GEHE.
B I5E M SHEE A — B, S e M BRI KR
75 16] 2 W KR 1) BEAR S8% 07 I B T [ BE B L i AE rotF (M),
By — B, e iE '
rotF=V X F

R _eQ),  {2P OR oQ _ of

_(ay”az]”'(az'"ar)-’"'[ﬁ_aka‘
& B P rotF=0, M F AT HEH.

RrE s dr A8
SE.:-F - ds = HrﬂtF . ds.
6. R5FiH

B FERE G NG| F o ds SRBEX, U F 5RTH.

F i =~ d

(1) F &8¢,

(2} #HE— R C IR NE,

(3) BHEE uls,y, )T, gradu=F,
G RAEBRR WRFHS TGS

Gkl ] o

1 Br=zityj+zk,»=|r},K gradf().

S J e
B Su=f 0 5= O 5= L F=rnE,

BRI
gradf(r) = f (r) f
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a2 i%F=fGo ¢ 5r BIXEME .
(1) }RﬁE: rotF=0;
(2) F(r) B 4 RER) divF=0.
8 (1) A P=f(rx, Q=S(r)y, R=F(r)z, W
a_E_ o) _ N L L
ay_az_f:{r}r f(r)r—'Dl
m OF OR_ = 8Q oP
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{2 é‘“;=f(r)-|-f (r) L
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=, Fr L rotF=0.

oG}
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divF:gi+gf+gf = 3f(rH +rfi(r)=210,

HE
If) 2 )y = P fEN =0,
BEL £ (r) =5 (c AEREFOR divF=0.
3 B fGawy.)eC,EMESEHEARME ¢,,12,

(D) B R—BMmE,EH.

%f = %cus{l‘,rl} + aa—i_:cns{hrz} + aﬁ{;cos{hrﬁ;

(2) ﬁEEﬁ gradfl——;i_:r;—i—:i;rg-l-:—{arg.

E ) XAEEER.A

cos{i, ;)
[af 2f af) cos(l,r,)

gr, 9r; dr,
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cos{f.i)
. (8f &f a_f} _es
= aI a}' Bz S{f!_f} 81
os{l.k}

3 a o
(2) i g=‘a"£r1—|—§{rz—|—af 31Eti(l) o _ I‘)‘I]‘a";-:gradf-

1. i § MIEELE, B8 grad f=g.

Bla Fu=ulx,vy) 2 xr=rcostl, y=rsinf, u = u (rcosf,
rsing). B4 e..e T HJE M GRS B R 7 1) 9 B2 oy B IR B .
EMSEH

gradu = %e + = L %eg

i MTHSEHIEARNESRERSEN. B

x %— %msﬁ -+ i:smt? = g,
g; au(_ sinf) -+ %cosﬂ L %
B R 3 R4k R, BN
Ju 1 E}u
gradu = ERL + = - 20°%
B1s . EFERE 2+ >0 L, &
F=—"—it 2

xﬂ _|__ yz IE +y2j
RART .
4 u=yin(a+y"), W gradu=F. BB F 4 98 B
B F BRI,

FaE HEAIEHETIREEEE, FFLUAEH rotF =0

| 27=CF) 53 F AR5,

& EJ_E 6. 6

6.6.1 Wulzr,y,2)ECE FYECEL K
(1) gradfiu); (2} div gradf{u).
6.6.2 ¢ AMEER, r=~ 2+ y'bo?, FOT . K
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(1} div[ F(r)ed; (2) rot{ firle].

6.6.3 ¢ REMBE r=xityjtzh,r=|r[. K

(1) divieX F(r)r]: (2} rotle X firrl

6.6.4 HEBH: (1) rot{grada)=10; (2) div(rotF)=0.

6.6.5 iFu=ulzr,y,2) . FHELIFTEWR. r—rcosd,y=rsinfrz=2. % ¢

esse, =k HET L FH EFLFE. ukff
grady = %E, + % %Eﬂ + %h-
6.6.6 IHu=wulz,y.2)  IFERBIFER . r=rcosfsing, y=rsinfsing,z=
reosg. S e, eqres A TP IEAE Y B ] B . R HE

_du 1 Om 1 . ou
grade = 2 ¢ -4 ” aipe.,, + rsing aﬁfg.

6.6.7 XHE N —FHRAEF « BiM I= (cose,cosB,cos? ) FEFE.
(D RPE QEESHER, AREFEHv;  (2) Rrote,
6.6.8 EMA: ¥ F= vz (Zxt+yt+2ditze(z+2ytz)jtayvlcty+ 220k

RRTFH R EE.
6.6.9 & f(x.y.z)ﬁ—‘{kﬁmlﬁﬁ*F=%f(;r,y.z)r. Ak .
divF = flx,v.z).
6.6.10 WRFRF T®]T: x.=x(prpoapn) (1=1,2,3), HilfF

. 2, ! . 3,
=T (). XA R, o, S  FREMIER C Hi= |5
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{irﬂﬂ 3E=Ea""_ﬁ (i=1.,2,3). R F=F1£1+F3E2+F333. ml_l;ﬁ

(I=19213)+-¥‘

divF = HII}EHEZ i[ﬂﬁi%).
EHHEARRTHER:
(1) ZELZEHELIRE K div gradu(.6,2),
(2) ZEVEBAEFE R div gradu(r.8);

(3) ZEZEBERE, K div gradulr, g 0.

i=1
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