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1 Hiu/rpeE2EEE

O NMEFmHGHER — BrlE (signed curvature)

O METEHGHEEIEE (global geometry)s

2 THIEAR

St 1. EE RS SR R R S TR %

(a) ERBEGRB [ (o) E [, b] WEES [ f(z) de BENKAEE,

(b) S EHEFTEHGISER a(t) = (x(t), y(t)), TR AL 5 T B R R R

fiz.



3 FHREEHHE (5 22 H)

By, RMLABRRHERERIES, i (s) > 0 BRI G -ERATENER. RIE
STH] AR IR O, BoAFTRT DAR B[R 7 2 P i AR i B B 5 BE B AR S il B RO TR I

it {e1 = (1,0),e; = (0,1)} 2 R? EW—MHBFEE (ordered basis), REET Famesy
(plane curve) a(s) : [ — R?* H s BIlR2E, BEEREMUAR t(s) = o/(s), ABRERE
MR n(s) 5 {t(s),n(s)} # {e;, e} BH Flixt9E & (the same orientation), R EF
EEKFPE TRTIIXNEERES 3. REREER AedE (signed curvature) F:

ETE—, FHEEARAIHZR £(s) ATIER &

€2

k>0

1 2 [ e o B 22 ] BT ARG AR OBCN R, 7T DU 2878 A i 28 DA B B R

O THEHHATFI t(s) MBS T S65E% n(s), BERE MM,
R R Sz 2 L FE S TR W86 (compatible): 7FH MR EZHIE
OB, TSR |r(s)| 2 Gh R FA 2 0 0 T2 28 HH MO s — B,

IR 2. PEEmATEbR, ARERARRAERTE (BUVHE. BEAE. AR, gk
&) HIEF,

fiE.

[ S sfpAmhag, BMEE &R R E S EmIRRNE, B85 [ENER L,

2



4 THEHEANEREEE
T& 3 (3233 H).
(a) —BEEREEEZBIG o : [o,0] — R? EIERE a(e) 8 o(b) HEEKRE (08) B3
HERR, BB n=0,1,2,... #E o (a) = o™ (b), AIFBES #MeLE B4 (closed)s
(b) Bl ELR, BEZ, BHTE 61,6 € [0,0), 6 # t, BWR a(h) # alty), ABHERE
849 (simple),

(c) BPEEBEAMLR, FENS L o FTERHRERR 2GR RN, #5E G iR
F 89 &) (positively oriented),

2: 7ol fEEEAMKR; A 2 EATEEA fhiR.

4.1 ZEFA%ER (The Isoperimetric Inequality), 5 33 H
BlA. e —GRRER | T, afE L —E RGP RS E S E R K

T 4 (FATER). ¥ C B—HRRER | WEEHAMR, & A Bl ¢ BEENEEERE, R
l2
A< -

FABAIRE HMEE ¢ 2—{EE.,
FU. MNE 3 FoR, JAEW R C MUIRNFITIR L B L E5MHHR C %2%E L 8 L' 2
. I —E S' 82 L #1 L’ MY), it EAEEHAE C 58 i O BEL, MIAEREAERERS O
AH -#EE L 1 L #EE,

iR C MR B2EER, BB als) = (z(s), y(s)), BLEERHE C i 28{LEENE
M, W HE s =0 K ER AR C B L f9YIEL, Hith, JMATUBREETE S W—E28Ut AR

a(s) = (T(s),7(s) = (2(5),7(s)), s € [0,1],

EEELEM s B ST KRTRIMEZH.
i A ASHIFOREIR C B S TRz, A

A= (e | A= / Fs)a(s) ds = =

3



3. ERFERATAE.

Hep [ 2 S' AR, il St MRS l . FIF #T8FR%F X (Cauchy inequality), 5]
-2

A+ i_w =A+A= /0 (z(s)y'(s) —y(s)2'(s)) ds

l

= [ V(@(5))? + [U(s))?ds = Py
0 T
Sl
_2 —
[ ll 1 /-2 = 9 2 1 - 9 2 2
<y (T - = (1= <,
4= 47T+27T 47T<l 2ll+l>+4 47T(l l) +47T_47T

EPEAFCIA R AR B SRELES IR, FRURMERIRIERE: (1) 1=1(2) ™
% (I(S%—?(S)) B (v (s),2'(s)) AT, 12

w(x)r'(s) = =7(s)y'(s). (1)
Sr=L = LES HPR HS S MBERB als) = (2(s),5(s)), FLl (z(s)2+G(s))? = 12,
BERK 7(s) = £1/r2 — (2(s))% R (1) RTRERK
(g) — x(s)x'(s)
A )

HHMD HREAEPREE

/ Ji / ¢7 ~ (2(9)?)
=4+ VT — + C().
B8 o(0) = (2(0), 5(0)) = (1, 0), BT Co = 0, B (y(s))? = 12— (a(s))%, B (w(5))2+ (y(s))? =
r2, Wtk —2K, FEEHERR C BE, O



4.2 YHMERREEE (The Theorem of Turning Tangents), 2 39 H

a0l —» R BHANFEESE, HF a(s) = (x(s),y(s)), T s BIME2E, HEVHE
t(s) = (2/(s),y'(s)) REAIE. 5l 1@ E484% (tangent indicatrix) t : [0,]] — R? & t(s) =
(2'(s),y'(s))o :EMEVIE MRS, SRRV BAYEE 2MRAE—, PVl &g —EDE
B EEAR, MEBAE &R EAE .,

ST &

B 4: YA EFER (tangent indicatrix),

FT 0(s) £ t(s) B a-BRZ IO R A, BIRTRERR t(s) = ('(5),y/(5)) = (cosO(s),sin0(s)),
M AR (chain rule) BE

32 (js(cos 0(s),sinf(s)) = (—sinf(s)f'(s), cosH(s)0' (s)) = 0'(s)n(s).

HE ¢ = k(s)n(s), Bl 0'(s) = k(s), BRTLHKE 6(s) : [0,1] — R BHEE 0(s) = [, k(s)dso
BImE, 0(s) HEHENZHE o 1€ 0 F s ZEUTHENHREEE, HRHR o iﬁﬂﬂ’], TT\ FHa
fEd &R 2r B, 52,

/l k(s)ds =0(1) — 6(0) = 2x1.

Hih [ € Z BEME o 1Y 7345842 (rotation index). HEEE el iEiE & K 2 dii7 € [ [F 5%,

7) @

FEETEE [ = 1 RUEEA MR

EiGE 5 RIS T HEKRE R, RIS EIEEEE 1 = —1 A0BPAfhR.



i 5. BUKIPTHRLL TR
(A1) EH—BEIERHEIE 1 = 2 MORBIR, TR (R R T R A B R,
(A2) Ei—EHEREIE 1 = 0 MOEBIMR, BN R IR B RS AR,

fiE.

T 6 (VmEREEH, 5 37 H). MEHAMRAEEEER £1, EREMERGERRR.

4.3 HIEEEHE (The Four-Vertex Theorem), % 39 H
TR T (B39 H). ~EEMTEIR o : [0, 0] — R? B TAR (vertex) FEHIZRE £/(t) = 0 HIE,
T 8 (F 39 H). EEHEAMREDFUEIER.

stem 9. LKA ER LT .

(B1) it T A7 S5 L0 P B i

(B2) fH/EHA A o h AR TERL R @A W fE7

fiz.



