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1 Wide pullback & &
Wide pullback &5 FEEDERICIE 2 DOWME DD 2 DT, ZhZNFIOHFTERT 5.

Definition 1.1 (Slice limit, Fibered limit). KIzXF&A% small T terminal object 22 X 5 7 limit ® Z & %
slice limit & FECX, KIFUE A terminal object LIAAANDIEEHL G %2 #5727 0 & 5 72 slice limit % fibered
limit ¥ PR3, *2 |

MAB T L CThHreE, TO terminal i 328, ZOMFE T AN C/Ji — C & factorize ¥h 3.
BAF J 27 slice limit 2Ffo v 1%, BIF J' 23 slice B C/Ji T limit 25> Z 2 TH 3. Fibered limit IXBED
small 7% pullback DZ & TH 5.

Example 1.2. —f%IZ equalizer 13 slice limit TIEZWAS, KD & 575 cofork 23 2 £ =, Z O limit 1F slice
limit THDH, ZHUI f & g D equalizer 1272 5. i fibered limit TRV,

/
X?Y%Z

*1 [Tay89] TIEART slice limit £FERS D%, [nLa24b] TEAR T fibered limit £MER3 D% wide pullback £MFATW. A
A3 %E % wide pullback ¥ MERDHAHARICEZ 3.
*2 glice limit @ terminology &AM THTICMES72d DT, fibered limit 1& [Par90] ICH1F % terminology TH 5.


https://adventar.org/calendars/10265

Theorem 1.3. B C 1B LT, LNIFEETH 5.

(i) TEED slice 5 complete TH 5.
(ii) fEED slice limit ZHFD.
(iii) FEED fibered limit Z+FD.
() FED (binary) pullback & cofiltered limit % +FD.

Proof. (i) & (i) EHAS 2. (i) = (iv) 1, EED cofiltered category Z & Z DIEE D object 4 1IZXF LT
Z/i — T % initial functor >0 Z/i 1% terminal 2o Z e 54 5. (iv) = (iii) 27~ 3. Discrete category [
I terminal object L B U I, {i - L}, , LT, BT % I OHREAD poset DN I := Pin(1)op
TEZET2,0: 1) = Liv {i},z = 012X > T, &I O full subcategory 1272 5. B C~OEF J: I, —C
%, #£E5 S LT finite pullback {Ji — JL}ies 2EIDYUTZ22T, [ 260MF J: [ — C NIRRT
BIYBTETJ=J DXSIC factorize TE 3. C 78 cofiltered limit Z#>Z ¥ 225 J & limit 25,
ZHUE J o limit 2R B, (iii) = (i) &, FEEOD slice 2% small pullback (fibered limit) ¥ terminal object
ZFOZ 545, (pullback & terminal 23%4UZ product % equalizer 235/E41%) O

rowmEr S, BEROEEONAZE Z % L 213 wide pullback & W5 HiEZ o THECEILTHEL DD

Definition 1.4. & C % wide pullback Z#§DZ &%, Theorem 1.3 OEMERZHEMZT I & LTEH
T5. |

2 General Adjoint Functor Theorem (wide pullback version)

EEOBEF S: A — B X, object A € AWK LT slice LOBEF Sy: A/JA — B/FA 2EFT 2. 2T
1, ZOMEED slice FOBEFNLERMYEZEROZD D+ 254 % general adjoint functor theorem DHifH ¥ LT
YL

DT DIV O EHRE T 2.

Definition 2.1 (candidate). BF S: A — B <X LTH u: B — SA 2 candidate TH 3 & 1%, {FTEOKN

B —*— SA

|

SA 59, gan

*3 BEXHE [Tay89] @ Section 1



CHLT, % h: A— A BH>T, v=Shou D gh=f LBHILTH5.

B —— SA

vl Sho J,Sf
o

SA —— SA”
Sg
|

Definition 2.2 (stable). BT S: A — B 7' stable T3 &%, (EED4 B — SA# B % SA4 2L 54 ©
HoT u D candidate IR B XS WA TELZLTH5. [ |

Definition 2.3 (solution set condition). FF S: A — B 73§ solution set condition %73 &%, FEOD
w: B — SAIHLUT, 52 w ONROEE (B 5 SA4; 24 SA}, 5 -T, 1EEI w 09 B 2 s4 2L,
SADBGZoht & b0k h: Ay - A BPFELT, o =Shou; 2D ffh=f; £i252TdH%. 1

Theorem 2.4. B A » wide pullback ot 3%. ZorE BT S A—- B RELTURNIFETH 3.

(i) S & stable.
(ii) EED Aec AWTHLT Sa: AJA — B/SA »kbEfEzRD.
(i11) S & wide pullback RS, solution set condition =Hilz3

Proof. (i) = (ii) Gi #Ac At (f: B— SA)eB/SAITHLT S O stability 225 77 2% candidate 127

5 k50 B sar 2D, g Ay 0T, Ty pkehiftEEED 5.

(i) = (iii) Z7R~3. A/A — B/SA 25 continuous TH 2 Z &H 5 slice limit ZRD. F7z, Sy 3L Ty
EEOZEHS wITHLT B 22 SA T gq v DRTET, 20D 1 JTEEN solutlon set 1272 5.

(i) = (i) Z7F. fEEIC w: B — SAICHLT, Z0 solution set {B 5 SA; 215 54}, v 5. %3

{fi+ A; = A} O filtered pullback P ™ A; ¥ b, X5IZ P ® endo morphism DHEHEE

SP P
e: P — P B Se e A
SP P

D equalizer 22 >T, i: L - P 23 5%. ZD equalizer 1355 f;m; T coequalize TN T2 DT slice limit
W B7-DFHET 5.

Lty P -Tya T4
%72, S X wide pullback ZR7FL, B — SP X Se 725 % equalize $2DT, u: B— SL 2th3.

B %, SL 5y, gp 5Ty g4 Sl gp

W




u P candidate 12725 Z & ZRBIERWV. T2 THE LT, ¥3RD LS BRAEHZS ff 5260zt
=, f/ 7 splitepi IT/22ZERLTEL.

SL L
e N
B St f A
XA /
SL L

% 7z solution set condition 225, % A; — L BHNT, ZHIIH#F % precompose T5 & P — L 742 5¢
PENE. Lo TTROTOHFDLIITEKTSZ 2T P ® endo morphism 23ENL 3235, ik e Tid &

equalize XN 5.
L e
|
P L L P

Z ZT e & monomorphism 72 ®DT

~

=

\\/\‘
L——sLs—sP
f
LB 6 f % split epi TH 5.

T -BMERES. RDESR k, h D2 T2, k=hZRT.

B —— SL

RN

SA" —— SA

INB k¥ hDequalizer 25T, E 5%, uld Sk & Sh % equalize $5DT, B»5 SE D 2 8

3.
.y SE

=,
R

SA" —— SA




W BS SE 2 Stfe) SA W w DTRITI > TWBDT, uld z & factorize 3.
SL

lse

/ I

\Sk\usN

SA" —— SA

FRIZEER L2 25, ef X split epi TH 205, e & split epi 5D regular mono TH5. Lo T e i iso
BDT, k=h.

BRICTONABEZ oMzt 212, TheNmclo s h: A - A DFEZRE .

B —— SL

vl lS g

SA —— SA"
Z O D pullback % & 5.

Sf

SA

\/

A XAN
Sp’

SA’ 5 SA

2O B3 S(Axa A) 2 G413 w OPMEEZTVWADT, uld 2 % factorize T 3.

5 \/\
sL 21y sa
v lsq /
S(A X A A/)
Sp’
SA' 5 SA




W, —EM%EH»S L @ endo morphism pg & id TH 5.

B u
SL id SL -2, 54
Sp

v o o

S(A x 40 A) Sg

Sp’
SA S’ SA”
£ oT, plg BPRAICHEDZHE LUTIFET 5. O

3 s
Paré [Par90] 12X 2 &, KD LD,

Theorem 3.1. Z Z@E & §%. Wide pullback ZFOEEDED [ 25 DEFD limit ZfRooZr ¥, T W
connected 72 simply connected TH 2 Z L IXFEETH 5. 7272 L simply connected 1%, groupoid DE Gpd
5 Cat ~D inclusion DEMFER 7: Cat — Gpd ¥ L7z &™) 1(T) A terminal category 1 ¥ PEF/fE
THBIeEWVD.

nLab i2&2 ¥, 250508555 L.

Theorem 3.2 ([nLa24a)). [& C 2% complete 72 & &, BIF F: C — D »' wide pullback 2> Z & ¥ connected
limit 2f£D Z L XFETH 3. "0

SE Xk

[nLa24a] nLab authors. “connected limit.” https://ncatlab.org/nlab/show/connected+limit, 2024.
Revision 14.

[nLa24b] nLab authors. “wide pullback.” https://ncatlab.org/nlab/show/wide+pullback, 2024. Revi-
sion 34.

[Par90] R. Paré. “Simply Connected Limits.” Canadian Journal of Mathematics, 1990. vol. 42(4):pp.
731-746. doi: 10.4153/CIM-1990-038-6.

[Tay89] P. Taylor. “Quantitative Domains, Groupoids and Linear Logic.” In: D. H. Pitt, D. E. Rydeheard,
P. Dybjer, A. M. Pitts, and A. Poigné, eds., Category Theory and Computer Science, Manchester,
UK, September 5-8, 1989, Proceedings. Springer, Lecture Notes in Computer Science, vol. 389, pp.
155-181. doi: 10.1007/BFB0018351.

*4 FERAN S % 2 LT groupoid 125 3BT
*5 [ D 1% locally small 23485 L\, AR TIEEIX locally small Z{RE L TW2 DT TV,


https://ncatlab.org/nlab/show/connected+limit
https://ncatlab.org/nlab/revision/connected+limit/14
https://ncatlab.org/nlab/show/wide+pullback
https://ncatlab.org/nlab/revision/wide+pullback/34
https://ncatlab.org/nlab/revision/wide+pullback/34
http://dx.doi.org/10.4153/CJM-1990-038-6
http://dx.doi.org/10.1007/BFB0018351

	Wide pullback ã膨ã膯
	General Adjoint Functor Theorem (wide pullback version)
	ä붙èꮇ

