oo
200300000 0ot
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1 00O 0O Hylomorphism

Hylomorphism 000 0000000000000 O00OO0O0OU0O0O0O0OOOOOOOOMOO
oboooooboooooobooo

000000000o000o0oooU00o0oooUooooUoooD pWX. F(X)oooo
vX.F(X)OOOUOOOOOOOOO 20000000hylomorphism 000000
gooooooOoOoOoOOOO0OOOOOOOOOOO0OO0O0O0OOOO0 AODDOOO
0000 (coinduction) 00 0A=vX.F(X)OOOUOOOOOOOOOOOO BOO
00000 (induction) 00 0pX.F(X)=B000D00000000O0000O00OO
ooooooooooooUoooo0ogo 200000000 DO0U00DOA=B
O000000D00000000 hylomorphism 000000000000 O0O0DOO
0000000000000 00pX. F(X)=vX.F(X)OUOOOUOODOOOOOOO
goboboobooboobobboobbi1obooboon

0000000oooooooooo000oooooooooooooooo0oooooon
00 Hylomorphism OO0 000000000000

ler : VA B(GA— A)x(F—G)x(B—FB)— (B—A)
[6:n¢ler = wAf.gonoFfoi)
F([¢.n, F
FB ([¢:n4]e )FA "o
o] |+
B [¢.n¥]leF A

gboobooooooooooooboobobobobobobobobooooooooobon
gboooobooboooooboooooan
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21 000

ugb 1000
DOUOOOCODOO 200000000000000O0O0OOCOOOO (partial order)0 O



ooooooo(MO,)p0ooooouooo
1. 000:2Cx
2.0000:2Cy00 yCx OO0 z=y

. 000:2Cy 00 yEz0OO00 2C 2

01000000000 (pow{a,b,c},C)

{a,b,c}
{a,b} {a,c} {b,c}
\\< . >//

\/

000000000000 0000 (Hasse’s diagram) 000000000000

ugb 2000

dee DVde D.cC d

000000cO DOOOO (Least defined element) 00 0 O
lifted domain 00 1 00000000

ogd 3 o00ono
(D,D)000000000ACDOO0OUO0 (least upper bound, lub) 0D DOO0O0O000 a€ D
goooon

1. 0000 € A0000 z2zCa
22yeD0O000 z€eAD000 zCy 000 aCy

AO0UO0OO0OO |J]AUODDODUOOOOAO 200 {ae,b} 000000000 eubOOOODO

00 4 lifted domains

l:A—F{J_}

2Ca, y & (z=L)V(r,ye ANz Cay)
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2.2 1000

000 (L)Dooo0ooo0ooo0o00o0o0oo0oo0oo0oo0oo0oooooo0ooDoooCE
00000000000000000000000R0O0 trueD false0 000000000000

lifted domain 0 1L 0000000000000 (partial function) 000000000000
ooooooOoooOoOooO00oOoOooOoOooOoooOoOooOo0ooOoocoOoooon f:A—B
000 ecAD0DO0DOOOOOOODOOOODOO fle)=L0O000O

00o0oo0oooOooOo0ooooooL000oo0ooooOooOo0oOo0ooooooooo
000000 f:A—-~BO00O0eacAO0O0O0O0O0OCOOOODOOCOOOOOOOOOOO lifted
domain 0000000000 (total function) f: A— B, 00000000000 O0OO lifted
domain B, O0O000000000000O0O0OC0OCCOOOOODOOOOOOOOOOOOO000
00o00o0oooo0o0oo0 LO0oo0ooooooooo

2.3 CPO

00d 5 chain

oL EaxxC ...

O00DOo000o0o0O0000 chain0ODOOO

oo e oo
(D,C)0000 chainag Eay Ca, C...00000 |2 000000(D,C)000000
(complete partial ordering, CPO)0 0000

04 (N,<)0 cPODOOOOO(NU{c},<)0 CPO

00 7 pointed CPO
00O0oo0g CPOO pointed CPOO DO DODO
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24 0OO00OO0O0OODO

000000000000000000000D0000000D00000000D0000D00
pointed CPO 0000000000000 DOO0OOO0OO0O0O0OOODO LOOchain foC f; C
fC...00000 gz D

fl) = L (if f; is undefined for all 7)
f(x) = fi(x) (f fi(z) is defined for some i)

goopooooo foooo
0000000000 000000U00o0ooo0oooon oW skle=00000

ud s ooaod
0000 f:A—=BOOOO0OOUDDOOODOOODOOOOO (monotonic function) 00 0000

e xCoy 000 f(z)Ch f(y)

ugb90oood
0000000000 000000000 (Continuous Function) D0 00

FU A = [(f@)z € A}
00 1 DO pointed CPOOODOO0OODO f:D—-DO0O0D0ODO0OO00OO00OD fiz(f) =
Ufiofi(i)DDDDD
00 1 fO000000O0 chain
O EALC. ..
gooooooooooo
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(-fooon)

— PWUFWULALU L.,
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000fix(f)0 f0000O0DO0O

000f000000de DOOOOOOOOOOY: >0.f(d=d0000f00000
LCd00 f(L)Cfi(d)=d0000000000 fis(f) =12, fA(L) Ed 0000 fie(f) S d
oooo

O000fir(f/)DO0O0O0ODOOOOO

25 0OOOooooOo

oooo0oooUoo00 Pp—~DOOOOOUODOD—-D]—[D—=DO0O0O0O0ODDOOO
gboooooao
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f(z) = ifx=0thenlelsex x f(x —1)

F(f)(x) =ifx=0thenlelsex x f(x — 1)
googono
f=F()
ggbooborFOo0b0OobOO0o0obOO0O0ObO0O0ObOoOobOobObOon

3 00O/000

ob 1o 000000
0cooooooooooooooooo00 A:D—-COCOO0OO0O0D DOOOOoOODOO
god

00 11 O (cone)
A:D—-COO000O0OODOOCODAODO p:P—AD COODPOODDOODOOOOOOO
0000000 p,:P—A(k)DOOOO

00 12 000 (commutative cone)
A:D—-CO0O0000O00p:P—-AD0000O0D0O00OOOO DOOOOa:k—KOOO
0 A@ope=pwy 00000000p00000000

P —2 A(k)

iA(a)
Py’
A(K)

00 13 000 (limit cone)
A:D—-CUO0O0000OO0O0O0OUOOoOOOp: P—-AD00O0DO0O00ODO ¢q:Q—AD0OO0DO0OO



Vke D.proh=¢q, 00000 h:Q—-PO0O0O0ODOOOOOOOOODOOODOODOO

dk

0000000000000 000000 (cocone) 00OO00OO (colimit cocone) 10000
goooo

O 6 00O (product)
oboooobooooobooboooobo pobooobOOoOoOoOobOOobooooOooobon

4 CpPOODOOO

00 14 000000a
CPOD,EF000 00O0O0OUOOOOOOU[D—EOO00O0OCOOOOOOUOOOCOOOO
cpooOnO0On0O

fEg«Vde D.f(d) Cg g(d)

ggbgbboboaobuoobuooboboaobooabooooad

0o0d 15 CPO
cpooocpobOOOOcCPOODODOOOOOOOOOOOOOO

00 16 adjunction

Ve e PVyeQ. f(x) Coy <= zLCpg(y)

o000 f:P—Q,9:Q—PO0O0O (f,g) 000 (adjunction) D000 f O lower adjoint, g
O wupper adjoint 00 00O

00 100000 f,¢g0 adjoint 0 00000001pCgof O fogCly 000000

00 22Cz= f(x)C f(z) <= 2Cg(f(x)) DOO1pCgof
zCa=g(@)Cg(r) <= flg(r)) T2 000 fogllg

OO0 2cpo0OO0O0oOnOOn loweradjoint0 00000000000 DOODOOODOOODOO
O wpper adjoint 00000000000 OO0O

003 f:D—FEQO ff:D—FEOOO g:FE— D O lower adjoint 000000

fog C 1g

(fog)of' E 1gof

folp E fo(gof') E 1gof
fcf



00000 fCfO000000000 f=f
000000000 upper adjoint 000 0000000000000000000000OO

00 17 0000 (embedding) 00 O (projection)
O (f,g)O gof=1p 00000000000 (embedding), g 000 (projection) 1000

00 18 Directed Set
00000 DOO0O0OO0OO0O0O0O0O00 FCcDODOOOOOOOOODOAO directed set 00 00O

07 (N,<) O directed set 000000

00 19 projective diagram
directed set D O 0O
V. = D
{ E = {s—t|sdteD}

00000000000 (V,E)DOOOODOOOOOO0O projective diagram OOO00A: D — C
gbooooo

00 20 CcpPO,00CPOOOOODOOOOOOOOOOOOOOO CPO.,O0O0CPOODOOODO
oboooooo0o0o0oooo0o0oooo0o0ooooo0o0o0ooooooocpPoO,0 CcPO. 00
gbooooog

00 2 CPO, O projective diagram A : D — CPO, 00000000

00 4 P, p;: P— A(i), e; : Delta(i) — PO

P = {(zi)iep €[[; A®G) |iCj € D= gji(x;) =}
ei(2); = (gkj o fri)(x) wherei,j C ke D
pi((zj)jep) =

0000000000y, f; 000000 projective diagram 00 00000000000000O
oooooooooood

Ooo0od
(pioei)(x) = pi(((grjo fri)(®))jep) (;00000)
= (gkio fri)(x) (p,00000O)
1agiy(2) (fu0 g 00000000)
OoOod
(e opi)((zj)jep) ((grj © fri)(xi))jep (p: 0 e, 00000)
= ((gkj © fri)(gri(zk)))jep (POOODOOO (gri(zr)) = 24)
C (g5 (zx))jen (fri o gri E Lawm))
= (%j)jen (POODOODOO (gxi(xk)) = 25)
oooo
pioe; = 1a@
e,op; & 1p



00o0oUod(e,p,) 000000000 DOOOOO
goo

gk (Pr((%i)ieD))
= gk (fer (Th7))
= (grk © frrr)(Trr)
= lap(zy)
=
= pr((2)i)iep)
OO0 giropr=pp O0O00Op: P—AQ0000O0DODOO

000¢:Q—-ADDD000O0O0D0OA(z); = (e;oq)(x) 000000 h:P—-QO0000
0poh=¢000000000000000OO

oo 3 CcpPO,0 CPO.0DOOOOOOCPO,DO p:P — A0 limit cone00000OCPO,. O
e: A — PO colimit cocone DO 00O

5 D, 000

gooaODOOOOOO0OOOOOOOOO0OODOODODOD DE2D—-DO0O0O0OOODOO
gboooooboooobooboobboooooooo 1booboooboobooboooooo
gbooooboooooo

goopooog CpO D, O0O0OOOOOODOOOODOOOOOODOOOODOOOO

Do = [Do — Do)
00 21 CPO,000(N,<)00 projective diagram

P10 Yn,n—1 Vn+tl,n
Dy Dy e D, Dypiq

goboooooboooog

D, = 200000000 pointed CPO
Dpt1 = [D, — D,
Ynm Dy — Dy, wheren >m

wn,m - "/)n o d)n—l O:-+0 wm+2 o wm—i-l

gobgoooon

on = Dp— Dpy
Yn ¢ Dpy1— Dy
o(x)(y) = =z
Yo(f) = f(Llp,)
ont1(T) = ppoxoPy
Ynt1(y) PYn oY opn

ogoog
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Dn < Dn+ 1

Il l%ﬁl(l’)

Dn </7n; Dn+1

“n
D, ——= D,

¢n+1(y)i ly

D, <T Dy

00 4 (en,v,) O0O00OO0O0OO0OOOOOOOO

og 5 ¢Y,op,=1p, O <,0n+10’l/1n+1EIDn+1 oo0ooooooono
n=00000
Yo(p(z)) = Yo(Ay.z) = (\y.z)Lp,) ==
e((f)) = e(f(Lp,)) = Ay.f(Lp,) E f

gog
Yo o o = 1p,
Yooy E 1p,
n=k0000000000000
Vry1(rs1(7)) = r o (pry1(z)) o or
= Ypoproxoopy
= 1lpoxoly
= z
Orr1(Uri1(y)) = oro (Urs1(y)) o Yr

Pk O YR OY O P oYy

M

lpi10yolgyy

Yy
gooo
Vk41 0 Pr1 = 1pyy,y
Prr1oYpr1 Elp,
O0000oooooooooo
Un O Pn = 1Dn
Pn Oqun E ]-D,,,_H

0000 (pn,,) 0000000000 O0O0ODOOOO
oo0yYpm:Dp— D, 0000000O00OO



00 6 (N,<)O directed set 000 0000000000000 OOOOOOO

Do = {(z0, 21, .. )| ¥nm(xn) = Tm,n >m € N}

goooog

DO D1 s Dn Dn+1

00 22 ®: Dy — [Dos — Do) 0 U : [Dyy — Dyl — Do 00000000000

(D(x) = uzozoenoprﬁl(x)opn
U(f) = (Wo,y1,-..) whereyni1 =pno foen, yo=o(y1)
0o 3
Vop = Ip,
Dol = Ip_ _.p.
oooooo
oo 7 @0O)

51 ADODOODOOOO

Dy >[Do — D, ] 00000000000 0UAONODOOOOUOOOOOOOEnY =U — Dy
00000o0U0oooooood|[:A—(Env— D) 000000000 OOOOOADOOO
gboooobobooobobooo

[=], = p(z)
[EF], o([EDFD)
[A\z.E], = W(f)where f(u) = [E],(z—u}

6 O4Od

0000000000000000000000000000000000000000000
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e 0000D0DO fixa 00000000 ADDDDDOODOO
e 00D pX.F(X)OODO vX.F(X)ODOOOO
« 0000000000000 D0D00000O0DO00000O0DN00000000
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o3boboboboobooboooobooboobooboooooboboooboooooboonoo
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