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1 Hiu/rpeE2EHE

O MEFHEGER — AR (signed curvature),

[ A FEFE R BEEE (global geometry)o

2 THfEER

i 1. BB R AR S EE R

(A) BAEERY f () 1E [0, 0] WERS [ f(z) do HIERSAEE.

(B) SEHTHEHGO2ER at) = (x(t), y(t)), 2 IR ZRET HEF E A ES R R

fiE.



3 PHEHAREFHEHZE (5B 22 H)

By, ’RMLABRRKBERERIES, g (s) > 0 BRI G -ERRTENER. RIME
TR ARA YL, A AT LAER FIAIR] S 22 Rl il R 28 B 2= B B R < S it B R 1 300

i {er = (1,0),e; = (0,1)} & R? FH—HEREIE (ordered basis), REEHP Fasi
(plane curve) a(s) : I — R?, Hrf s RIIRSH, BAERRMUIAE t(s) = o/(s), RERERE
i E n(s) 5 {t(s),n(s)} # {e, e} BF FlixtgT @ (the same orientation), HWEEERE
BEERFE TRTIRAWEARES . REEER ArdE (signed curvature) F:

dt w5

P = k(s)n(s).

ETE—K, FHEBRAIHZR £(s) ATIER &

€2

k>0

B 1: 2 has e B Ze P ARG AR 05T F, W] DUE BB Il 2R DU 3 % B &R

U FrEehsRaT R ¢(s) SEEsHE T SBEE n(s), BEHBRRAVEZE,
RH R R < EEULU TER T2 4549 (compatible): FHEHRRIERHNEA
FHAZS, I EABEHE |k(s)| 2B B F 22 [H d AR R B GR E 2 RO &R — 2K,

BlRE 2. FAEEwFEihR, RRERATFARAERAE (BAVRE BiarmE ARz, gk
JESN:VEIEIN

fiz.

L] s Rt BME & R AR E AL &R, B8 [ENER L,

2



1 FEERE RS
T & 3 (5 32-33 H).

(A) —~BRIERIREEZSEHHESE o« [0,0] — R? BEHS a(e) B o) WEEKRE (ME) &
—BCRER, HWHE n = 0,1,2,... #E oV (a) = o™ (b), AIBES HMLE e
(closed)s

(B) BH—REAER, B, HATH t1,t € [a,b),t1 # to HRE a(ty) # a(ty), AligHRE
##469 (simple)o

(C) HREEEPAMR, FEIN2EUL o FrERHRER B 2ARAMRATAER, HE ARl
F E89E @ (positively oriented)o

2: 7l BRI PAMh AR, AE: R M B A0 B EA .

4.1 FHAATER (The Isoperimetric Inequality), 5 33 H
PR, fEE—RRER | MR, QA B (8 B PR R S S R A K7

T 4 (FRATER). & C B—BREES | WEEHAME, 3¢ A B ¢ BEMENEERE, A
a<l
~ A4r
FEABIRE RS C 2—FEE,
FU. ME 3 B, EARKEREMR C BUNPITHR L8 L #EMHE C 2% E LB L 2
M. BE—[E S! 8 L 1 L’ f8Y], $f BAREE C % it O BEL, MR ERFLERES O
i H -8 L f L TE,
iR C DUMEZEER, B a(s) = (2(s),y(s)), MEZERME C nEM28LEIENE
M, W BE s = 0 FESERME C B L YIS, it RAETLUERISEP S —E28 A

a(s) = (T(s),9(s)) == (2(5),9(s)), s €[0,1],

EREGEM s B S' KRAZMRZE
T AR A SRR C B S FEzEE, Al

A:/le(s)y’(s)ds s z:—/oly(s)x'(s) ds = —,
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3: BHERNER,

Hep [ 2 S' AR, il S (P EE ﬁ A ATE® AR F X (Cauchy inequality), FHE
-2

l
At = A+ A= [ @) ~ T (9)ds

S}z

7o 12 - oy P 1 - 2 12
AS—THo=—o (z _2””)+E:_E(l_l) y_<
RBASABLINEN: KE LR AERELESERRKL, ATARMEEIREGRE: (1)1 =1(2) M

B (z(s), —7(s)) B (y'(s), 2/ (s)) P17, B2

z(x)z'(s) = —y(s)y'(s). (1)
Sr=L =L BS LR RS S WREAB als) = (a(s),7(s)), Bl (a(s))?+ (H(s))? = 12,
BERK y(s) = £/ — (2(s))% B2 (1) RATHERK
o) — o TP ()
VR o)

it AEAESREE
s) = 2(5)7(s) ds = :i:1 ! d(r? — (z(s))?
vo) =% [ s 5/ e A0 )
=+ /r?2—(z(s))? + Co.

R a(0) = (2(0), y(0)) = (r,0), FILL Co = 0, BB (y(s))2 = r2 — (2(s))?, B (a(s))*+ (y(s))? =
r?, WML —2R, FEAME C BlE, O




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

i oa [0, — R BHEHEANFEEE, EF a(s) = (2(s),y(s)), T s BME2E, REYIHE
t(s) = (2/(s),y'(s)) BREAIK. 5l & E184% (tangent indicatrix) t : [0,]] — R? & t(s) =
(2'(5),y/(s))o EMAVIRFIEFAIELE, MR VIM RAER 2 RE—E, FlImEHEER—EX
BRI E AR, TEBE S REAEF.

ST &

B 4: IMEFEE (tangent indicatrix)o

L 0(s) B t(s) B8 o B2 PIRERIICA, BIATHRL t(s) = (2/(5). /(s)) = (cos(s), sinf(s).
M AR (chain rule) BE
dt d
ds ds(
R ¢ = k(s)n(s), AL 0'(s) = k(s), BPRATLUE 0(s) : [0,1] - R BEK 0(s) = [ k(s)dso
BME, 0(s) HEHZNEHME o € 0 7 s ZEYVIAENEEEE, REHR o Eﬂ%ﬁﬂ’], _JT\ iy
felE 2 2 MEBEE ]mEZ

cos6(s),sinf(s)) = (—sinb(s)f'(s),cosb(s)0(s)) = ' (s)n(s).

/l k(s)ds =6(l) —0(0) = 2r1.

Hr [ € Z BEMIE o B9 7854842 (rotation index). VEEEIfEEE 2 & b 2 ih {7 & [0 AR T8 5T

7) @

FEBEEIE [ = 1 FEtEA R,

FiE 5 BIBRRG TR E R, AIRSERE SR [ = —1 AUSEAfR.



i 5. BRI TR,

(A1) Eihi—BERERHEIE 1 = 2 MORHIR, WU B (R E R T A TR,
(A2) EiH—BEHERHEIE 1 = 0 MOSBI, FUCH A RER AT I AR S R A TR,
.

XX 6 (Vg EH, 5 37 H). MEMAMRNEEREERES £1, IEASTEM R ERER.

4.3 MIEEEH (The Four-Vertex Theorem), % 39 H
FA T (5 39 H). —EERFERE o [ob] — R 8 B (vertex) BHWE #(1) — 0 105,
T 8 (% 39 H). MEHPAlhRED B OEIER.

e 9. BKERSIR LT S

(B1) B H—{5TE R A7 7% 08 F 25 B2 0 PR i R

(B2) R H AR TR RS R & A a7

fiE.



