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0000000000000 000000000 (00000000000 00000000) o
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vobooboobooboobobooooobobooooboboooboobobooooboboobooon
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2 000000O0ooogooo
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oboboobooboooooboon

fact(z) = if x =0 then 1 else = x fact(x—1)
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(00000 well-defined 00000000 0) 0000000000000 000O00000000O
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00000(0D000000000000000000000000000000000000000
0000000000000 0000000 ‘000’ 000000000000000000000
000000000000 0000000000000000000 ‘00000000’ 00000
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0000000000000 000D0000D0000D0000DD000oDoooooooon
000000000000 00000000DD000D0000DD000DDO000Doooonon
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000000000000 0000000000000D00000000000000000000
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0000000000000 D000D00D0Z—~Z000000000000000000000
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1 (x=0)
F(f)(x) = Saxflz—1) (¢#0, flz—1)0000000000)
00O (Cooooo).

000000000000 0DFO00O0000D0000D0O000DDO0O00D0DD0O00ODOD0OO0FO
goooooo (DDDD)DDDDDDDDDDDDDDDDDDDDDfaCtDDDDDDfaCtD
000000000000 [fact]: Z— Z 000000000000000

z! (z >0)

[fact](z) =
000 (DooooOo)

0000000000000 FO000000 f0 [fact) 000000

' =0 x! (x >0)

F([fact])(z) = § 2 xy (z#0, [fact](x — 1) =y) = = [fact](z),
000 (ooooog)
ooo (Dooooo)

00000O0[fact] O (0O0O0O0O0O0O00) 00 F(Jfact]) = [fact] 00000000000 O [fact]
OOFOODoOooooOo

gooogoooooboobooobobobobobbobobobobooboobooboobuooboo
gogobooobooboooboobodboobboobbobbobboobooboobooboo
000o0o0oo0oo0o0o000o00oooo0o0o0000oooOo0o0000o0o0ooDoO0 Foooooooo
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00 (00D0D000)000000ooooo (6)ooo00o0000oD00oonooooooo
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gogobooobooboobooboobboobboobbobDbobbobobboobboobooboo
gogooooodgoo

goooad D:(D,E)DDDDDDDDDDDDDDDDDDDD doCdiCdoC--- 000
||d, 0000000000000 0O (complete partial order, CPO) (0000000000
00 w-0000000)000000Dp0CPOOOO0ONDOOOOODOO 1lp 00000 L OO
good

CPO D, FOOOOOOD f:D—FOOODO0ODOOO0ODOOOOODOOO (continuous) OO0
goog
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e ID0IDOdCd ODOO f(d)C f(d)

e I000D0DOOD doCdi Ede C--- DOODO f(Udn) =1]7(dn)
(00000000000 DOCPOOODOODOOOOODODOOOOOODO CPOOOODOO
000000000000000000000000000000000000CPO DOOOOO
UD0000000000000 Seott0000D0O00OODO

1. xeU 00 x2Cy000 yelU

2. {zpCy C---}CDO0O |z, eUD0000D0000 x; €U
00000000D0O00D0D0000D0000000 CPOODDOONODDOONONDONONODO
D000000000000000

00000000000000000000000000

0oo1 CPODDOOOO f:D—-DOOOODf(d)=d0000deD 00000000
oooooo |f/(L)ooooooo

oooDoooooofoooooo fUUMAW) =ML =1]f(L) 0oooDoooon
fldy=dDoooolCdoo (L) Cfd=dooool]fM(L)Edoono

000000000000000000000 Z—~Z 00000000000 00000 E0O
Doo CPOOODDO

fCg < 000 x€ZOOOO
f(z) 00000000000 ¢(x) 00000000000 f(z) =g(z)0

000 LO0O000 xeZ00000000000000000O0O0OODOOOCOOOODOOOfCE
AEfRE--- 00000

(L] fi) =) = fe(z) (00 k000D fi(z) 1000000000)

ooo (Dooooo).

0000000000000000000000 FOOOOOOOODDODOOOFY(L):Z—~2Z0

! 0<x<n
F(1)(x) = (0= e=n

000 (Dooooo)
0000D00000F000000 |, F*(L) 0 [fact) 00DDO000OO0DF™(L) OOfactD
D0000r000000000000000000000000C0O00000000 fact0O00O
O0000000000000000000000000000000 FOOOOODOOOOO (00
0000000000000 00000000)000000000000000 fact00O000O0O
D00000000000000000fact0000000000 FOOOOOO [fact] OO Ofact
000000000000000000000
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000000000000000000000000000000000000000000000
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O0000000000000000000000000000000000 aa,Bc:(A®B)®
CE5A®(B®C),I4:I®AS ADD0D0 ra:A®I S AQ000000O000O0OO0OODOO
ap,c,A°CABocoaaBc =(1p®cac)oapaco(cap®le) (0000)D0 CZ\}B =cp 4 (O
00)00000000000 cap:A®B S BRA0DOOODODMMOONONONONOD (symmetric
monoidal category) 0000000000000 00000O00OODD ¢! 00000000
0000000000000000o0000000 (braided monoidal category) (cO00D000
00000)0000000000000000000000000 (000000000000 0On
D0D0O00)0000 04:ASAD0000 0r=1;000 Oagp =cp,a0(@p®0a)ocan
0000000000000000000 (balanced monoidal category) D0 D000 OO0
D00000000000000000000 (Pa=14000000)000000000000
0000000 [12, (17, (19 0000000000000000000000000000000
D000000000000000000000000000000000000000OOca,g 0
¢34, 000000000000000000000000000000000

000000000D00000 COo00000ooooooooooooocooooon [13]
gooCOo0D0O00Oooooooooog

Tryp:CA® X,B®X)— C(A,B)

000S000000000000000000O00DO0O00DOOOCO0DO0ODOO0DO0ODOOOooOn

Trif,’B,((k@lX)ofo(h@1X)) :kOTTiB(f)Oh

<
<

f = f
B I R il [ I e
Try x(cx,x)obx' =1x =Trx x(cx'x)obx

G G

IAN — _ /-

TTg@A,C’@B(lC' ®f)=1lc ®T7"1)4(,B(f)

f f
— > = — >
TrX 5(Tr¥ex sex(H) =TrY s(TrXgy sy (1B @cy,x)o fo(la®cy'y)))
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Y
Y
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000000000000 O00ex,y OO0 ><DDc§yD ><DD0XDDDD - 0ooog
06y 000000 —~00000000000000000000000000000000a
00000000 (0OD0strict00000000000000000000000)0

0000000000000 00000000000000000000 (traced monoidal
category) 00000000 S0000000000000 [13)000000000000000
0000000000000 KOOOOOOOOOOO0O0O00000000000000 (00)
000000000000000000000000 (0000)00000000 f:U®xkW —
VerW 00000000000 Tryy(f):U—V oo(Tryv(f)i; = Zefiorjer 0000
0ooo

00000000000000000000000000000000000000000 (000
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0 (14)00000000000000600000000 (000000)0000 Try x(ex,xo
cx,xocx x) 0000000

S CreI BV

oe6000ooOooooon

0000000000000 (ribbon categories) 00000000000 DODODO (tortile monoidal
categories) 10 0000000000000 O0DOO0OO (0000 autonomoust compact [ O
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Hyland0ODOOOOODDOOODODO ([8))D000DO0OO0 CUOODO0O00ODOOOOODDOO
000 (-):C(AxX,X) - C(A,X)O ConwayOOOOOOOOO ([4])0

e fiAXX - X, h: A —-A0000 ffoh=(fo(hx1x)t: A" X

e f1AXY =5 X, g:AxX —-Y 0000 (fo(rax,9)t =Ffo(la,(go(may,)l):A—
X

e fiAXXxX—-X0D0OO0O fif=(fo(laxAx):A—X
0000000000000000000000000000000000000000000000
0D0OCPODOOOOONOOOOf (e) 00000 o+ f(a,) D0OD0O000O000O0O Conway
000000ooooon

002 00000000 CO00000000000Dooooon

1. CO (0000000000000 000000000000000)000000oon

2. C0OConwayOOOOQOooooQ

000000000 Conway00OD00000fT=Tr} x(Axof) (000 f:AxX = X)O
0000000000000 AODDOODO00D0000D000 10000000000000
0000D000D0000000000f={(fo,f1):AxX —>BxX (000 fo:AxX — B, fi:
AxX—hmDDDDDDDDDDDDT&@f:houmﬁbDDDDDDDDDDDDDDD
0 Conway 0000000000000 D0000DO000O0O0O00O0DO0O0 (0)o00o0oooon
00000

00D00000000000000000000000000000000000000 Conway
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000000000000 0000000000000D00000D0000Do0o0oooooon
000000000000 0000000000000D00000D0000Do0o0oooooon
0oo000oooooooo

0000000000000 000D0000D0000D000DDo000oDoo0ooDooog
0000000000000 D00000000D00000000DDODO00000ooonoooQ
000000000000 00000000DD000DO0000DD000DDO000Doooonon
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003 0000000000000 000000000000000000000000000
0000000000000000000000 dinatuwral 0000000000
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200 ODOD,00000000,000000,7,0 (20060 70 19000)
00O, 1994. (0000 DOODODO0DO0OO0OO0O0O0O0O0O0o0o0n)

Y. Eliashberg and N. Mishachev: Introduction to the h-Principle,
Grad. Stud. Math., 48, Amer. Math. Soc., 200200206 0 O OO

g o gbod

000 Gromov 0 OODOOODOO h-principle (homotopy principle) D00 000000000
0000000000 kprincipe 00000000000000000000000000 f(z) O
0000000000 F(x, f(z), f'(x),...,f"(z)=000000f(z) 000 f®(zx) 0000
0000 g(z) DDDDO0O0O0O0O0O0OOO F(x,go(x),¢1(2),...,9-(x))=0000000000
0 (z,90(x),...,¢-(z)) 000000000000 O0O0OOO0DOOOOOOOOOOOOOOOOOO
000000000000000000000000000000000 (0000000) 000
000000 F(z, f(x), f/(z),...,f"(2)) =00 h-principle 0 00 00000000000000
D00000000000000000000000000000000000000000000
D00000000000000000000000000000000000000000000
00000000000000000000000000000 C°00000000000000
000000000000 000000000000000000000000000000000
0D000000000000000

00000000 10 Holonomic Approximationd O 2 0 Differential Relations and Gromov’s
h-Principled 0 3 0 The Homotopy Principle in Symplectic Geometryd 0 0 0O 4 O Convex
Integration 00000000 1000 400 h-principle 0 00000000000000000O0
00000000000000000000 2000 h-principle00000000000000 30
0D00000000000000000 hprinciple 0000000000000000000000
0000000000000000000

0 10 (Chapter 1 00 Chapter 4) OO0 h-principle 00 0000000000000000 jet
D00000000000000000000000000 ROODOOVOOOO f(r) DOODO
J5 V= RY O Ji(x) = (f(x), f(x),....f"(=)) 00000000 0000 fO rjet O
00000 XM :=VxRYOVOOOOOOODOOOOOO rjet0000000p: RM*" —
RO01000000000000X™M ooo FOOooo Voo RY 0000 Fooooo
F=J/,, 00000O0FO holonomic0 0000000000000 000000000000
D000 VoooooooX™ o J;00000000000000000000000000
000000000 F:V—X" 0ooooooo holonomic00O00000000000000O
0D0000000000000000000000000000000 Holonomic Approximation
Theorem 00 00O00‘A0 VODOOOOOD dmA<dmV 0O000F0 Aooooo XM @
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