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[E]
CzEBd5.
C D5 f:a— bdDretract £I&, g: u— v TH>T
DGtz FFCED ERZRHRUCTEZ2HDZLS.

idy,
a
b

idy

f g
e

E—

S
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S>TEZINES.
DRERICEAFEN
WEREICH>TWD

EFILE X:ET)I».@/E%LIY@W_J:
BIZISHERDERIS g
RETNTWTZZ&bD#

)
EFIE LI, EEIOREHELEC THoT
W, Cof, Fib € Mor(C) B5EZ 5, UFE#LTL

(1) (2-out-of-3) C D&Y f,g H' cod(f) = dom(g) ZHcT LT
3. 0,90 fDOIBEVHBLCLH2DDBWICEBT3E5IL,
BOD1D2HbWICETS.

(2) (Retracts) C Dt g h' f D retract D & F

. fEWﬁgEW idy,
e f € Cof = g e Cof 1
e f€Fib=>geFib T ’jf ’1‘
g g9
(ﬁ() V——ph——



EFILE XETIBOERIIXRICE >TSS
B ZISERDEE 5)
RESNTVWTIZELDBUERICESOTWS

[EL]] ()

f
a—

u
(3) (Lifting) C DAJH#ERZ l Jp
b—
e i€ Cof, pc FibNW ASIX) 7 h%EHFD.
e icCofNW, pcFibasiEU 7 hEHFD.
(4) (Factorization) FEEDH f: a — b1

e f=poi, icCof, pcFibNW EDRTES.
e« f=poi, icCofNW, peFib £ DRTE3.
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EFILE % (co)fibration £ WS AEHNERICEB LI=LSIC
BRL2HHLNaV. ThIdEBTHETS.

¥ trivial TlE# < acyclic 2S5 Xb H 3.

e f €W % weak equivalence EWS. f:a > b EEL.

o f € Cof %& cofibration &\W\5. f:a— b &EL.

f € Fib Z fibration £ W\5. f:a —» b &EL.

f € Cof N'W % trivial cofibration £WS. f:a < b EEL.

f € FibN'W % trivial fibration £WS. f:a—»b &L,

COESEES LETIBEDORHKEIZ | DLIICHS.

a a FED f:a— blE
k]
b b

f=(a—= x>0
COWSEH#ERIEYU T FZEHFD.

anh

|

SKk—e

—
2
—

SLLEL—=

|

f= (aimv—»b)
ECDRETES.
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ETILE

EFIIECICRLTIE
« weak equivalence Z[EE|C L 7-E Ho(C)
o EENLREF P: C — Ho(0)

ZHBRT BN TED (IBRAEIETERDS).
Ho(C) % C DRERE—BEEWS.
(D% D (Ho(C),P) I TC DWIZKBBFRL) TH3.)

lweak equivalence ZEEIC LB CIFDFED
C D fICHLTRAEDILD.

f h¥ weak equivalence <= Pf h' Ho(C) DEIZ S
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ETILE

[fl] (Strgm model structure)
RIAEZERE DE Top ZE X 3. Top D& fICXFL T

o f H'weak equivalence <= f H'7KE k E—[E1E
o fHfibration <= f H Hurewicz fibration

o [ cofibration <= f H' closed Hurewicz cofibration

YEDHBY, Top FEFIEERS. &o>T Ho(Top) i
REFC—EEFARICE S LS BETHS. DED

fHRENE—[EE < Pf H Ho(Top) DFEIZESY
THh3. O
BREME—RAETCR—HRLIEVWSSIXROETILBEZEZZS.
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ETILE

[f1] (classical model structure)

compactly generated Hausdorff ZZEIDE CGH |
o f H'weak equivalence <= f H'§57KRE b E—[EE.

o f Hfibration <= f M Serre fibration

o f ' cofibration
<= relative cell complex g O retract |C7R 3.

LEDHD L, CGHIZETIBLCRS.
Ho(CGH) 13585 R E FE—RHENARICLZETH 3. O

5 HARZERIOE Top I34-+BHRIBHEENBLOT
BOWEIZE DD DIHSE CGH C Top ZEX Y.
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ETILE

ETILEDESE TRERIC (co)fibration Ht
BIBLLSICRZ BN LAAL.

E(Z fibration EIITTRIFHTEFE—RICEIBITBZ23HDTHD
Serre fibration X Hurewicz fibration 72 &
BR4Q 73 fibration & X 5N TS 1.

ETIILBIEICNSZEHLTERINTLS.

E59BEETIEIFRECE—GRICBEAIIELRON VS &
RIIRDEHDH S .
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ETILE

[fl] (projective model structure)
RZHANIRETS.
E RIMNBEDOHER (BRBUILEB0) DE Chso(R) ICHEWVWT
o f H'weak equivalence <= f HMEEE!
e f: X — Y Hfibration
—FEDOn>0ICWLT f: X, —» Y, B2
e f: X — Y H cofibration

=S EREOR>0ICHLT f: X, = Y, NESFTHD
coker f,, D ETREHY

LEDBYL, Choo(R) FEFILEL RS,
Ho(Chx¢(R)) ZERBCWS. ]
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ETILE

SEDEFILELIG
RE R C—HEAEOS—REOEBEO I
IKB>THED, BTV EBZELOD) 2< ORI EBHA

TUWEARERNE—REOD—H, ETFTILBEICKDHE—HICIEMRE
TETBLEDICHETEDTHB.

ETIEOMDOFE LTIIRDESBHDHHS.
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ETILE

[f1] (trivial model structure)
Czrnl@h dORTREE L TDEE

o f H'weak equivalence <= f ISEESGTTH 3.
o« EE D% fibration KD cofibration & 3 %.

EEDHDE, CIRETIVBELS. O
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ETILE

[fl] (canonical model structure)
INEIDHE Cat ICHWLT

o F H'weak equivalence «—= F h'BlEEZ5X 5.

e F:C — D ' fibration
—FEDceC, de D LABS f: Fc - dIZNLT,
deCtEBHg: c— I HNEELTFg=f &i5.

o F Hcofibration <= F H'YIRIC DLV THEET.

CEDHD L, Cat ITETILEERS.
DFD Ho(Cat) IJEEEZREE TEETHS. O
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ETILE

[#1]
I 7@:’%@, {Ci}ie[ %%%)L@ﬁ’ﬁt LTCKE_‘E
EE|[C RUTICEDEFILBICES.

i€l
o {(fi)ier B weak equivalence <= & f; H' weak equivalence.
o {(fi)ier D fibration <= & f; A’ fibration.
o (fi)icr D' cofibration <= & f; h' cofibration. O
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ETILE

(]
CEETIBETBZE CPIIUTICED EFILEICHS.

e f € C Hweak equivalence
< C OFT& L T weak equivalence.

e f € C° Hfibration +—= C D & L T cofibration.
o f € C°P M cofibration <= C D& L T fibration. O
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REFE—EDEBRK

[E&]
CzHB, fra—=blgu—vZCDHEHETS.
fH gl LTLLP 28D
(HLLIFgh fFICHLTRLP D)

a—— U
— FEOTEER fl lg MRUTREED.

b— v

% LLP = Left Lifting Property
RLP = Right Lifting Property
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REFE—EDEBRK

[E&] (T-FD)
a—Uu

fRgICRHLTLLP ZHD <= |  |¢H'UT bEHD.
b— v
BZIEETIBDOEENE > TVWBEDIF

a—Uu a—— U

Lokl
b—— b—— v
o cofibration (& trivial fibration IC¥ L T LLP Z#FD
(= trivial fibration (& cofibration ICXf L T RLP Z$§D)
« trivial cofibration (& fibration {Z¥f L T LLP Z#FD
(= fibration |& trivial cofibration ICxf L T RLP Z#fD)
WS ZETHS.
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REFE—EDEBRK

)
ETILBECICBWVWT

(1) f H¥cofibraton
<= f |& trivial fibration |Z¥ LT LLP Z#FD.

(2) f D trivial cofibraton
<= f |& fibration ¥ LT LLP Z#5D.

(3) f ' fibraton
<= f |& trivial cofibration (CXf L T RLP Z#§fD.

(4) f HYtrivial fibraton
<= f |& cofibration IZXf L T RLP Z#D.

R 1=8 (1) DHTT.
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REFE—EDEBRK

SERR.
(=) EFILEOES L DHESH.
(=) f=(a—uz —;» b) LTI, ROTHRRAEES.

i idg ida
a ——T a——a—a
7
fJ f?'plz fJ Ji Jf
bt bLTf”T?

id,
RELDRIEDE h: b — 2 HEETS. CNICKIDEDAHE

X #ZES. BB f & cofibration i D retract THH, R>T
cofibration TH 3. O
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REFE—EDEBRK

ETILEITIZ cofibration ZF® LLP % RLP %ZfE - /=437 %
EXfE L CEERR%Z 1T o CTW <.
(fRE]
cofibration EXDE I cofibration TH B .

GIERA .
f:a<=b, g: b— c%& cofibration £ 9§ 3.

ToZTDMEZFE>T go f Hcofibration THBEZRT .
EN5, go f H'trivial fibration ICXF L CTLLP 222 %R 9.
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REFE—EDEBRK

ZIERA.
piu—> v EEBICRODROTHEREEZ 3.
a——u
gl v

f ¥ cofibration T p H trivial fibration 72H'5, 1) 7 bk

ho: b — uDFEET . g cofibration T p H trivial fibration
Eh5, U7 bhicoudFETS. BIGHUC go f I trivial
fibration (IC¥t LT LLP Z#fD O
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HREFE—EBEOERK % 0 IFEERTR, 1 IFHEMR

(%]
(1) a € C h' cofibrant <= —E&REH 0 — a ' cofibration.
(2) a € C P fibrant <= —E%Q4t a — 1 D' fibration.

fra=c g:b—=cDEE, REBOEERMEICEDIFESNERD
RIRDHZE (f,g) LESILICTB.

\/

a]_[b

i (£.9)
c

28



REFE—EDEBRK

6=)
acCltd3.

(a Ma (ida,ida)

a):(aﬂai}xga)
P

CPRTERLE, TDax% ad cylinder object LR, B

(1) i h' cofibration @ & F good cylinder object & IF.3R.

(2) i H' cofibration T p A fibration D & F
very good cylinder object & I3\,

ETILBDEEDLS, & ac C D very good cylinder object H'
D EH—D2FET S (—REIFRSAV).
a @ cylinder object Z a A I TKRY .
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REFE—EDEBRK

)

f,9: a — bhtleft homotopic (85 f Ly T&RY)
<= %3 cylinder object alla = a Al S a
Fh:iaNl —bHFELT, IO HRS.

TN
{idasida) | @ NI ===7-"7b

CDEZEDh%E fHBE gAD left homotopy &LV .
EIZ a A I D (very) good cylinder object D & &
h % (very) good left homotopy &L\ 3.
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REFE—EDEBRK

(FhRE]

a Bt cofibrant 72 513 L 1 Home (a,b) ORMEBBRE %3, O
[E&]

CHEEFIE, a,bc CERRETS.

L CERINS Home(a,b) LORIEEFHE R LT
7l(a,b) := Homc(a,b)/R EEDS.

LomEH S
a H¥ cofibrant % 5(E 7! (a, b) = Homc(a, b)/i <H>.
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TE FE—EDERK [ ] TRERERT

(Fhed]
f,gia—=b¥st:b—ckECDEHETS.
(1) ng:>soersog_C“37)5.
(BN5 nl(a,b) > [f] = [so f] € 7(a, c) I& well-defined)
(2) ch¥fibrant D& F
sit:>sofr£)tof'f“37')%.
(BB 7l(b,c) = [s] — [so f] € 7!(a, c) & well-defined) [

Gop)
¢ fibrant D & F
7t(b,c) x 7l(a,b) 3 ([s], [f]) — [s o f] € 7(a,c)
|& well-defined T#%H 3. O
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REFE—EDEBRK

[(iE] (T-TD)
¢ fibrant D & F
(b, ¢) x 7t (a,b) 3 ([s], [f]) = [s o f] € 7'(a, )
|& well-defined TH 3. O

CHUFDED fibrant BXIREITFEZNIE
7' % Hom £ § 2B ZEZ N TITZ VWS ETHS.

ENBE nC; ZRDEDICEERT D.

o Ob(nCf) :={a € C| a & fibrant}
o Homgc,(a,b) := n'(a,b).
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REFE—EDEBRK

XIS (DFED CP EEZ BT ET)

e a ® path object a = al - axa

« right homotopic ~

o 7"(a,b) := Homc/(a,b)/(~ TEBIN S EERER)
NERTE3.
£ 7= a D' cofibrant, bH'fibrant D& F

Home(a,b) L 2 BEGE LT L =L 53,
> Trl(a,b) =7"(a,b) TH3.

NaHs. £>TIDHE, TNS5Z ~ P 7(a,b) TRY.
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REFE—EDEBRK

(%]
FEHEBAE C., Cr,Cef C C ZUTICEDED S
(1) Ob(C;) :={a € C | a l& cofibrant}.
(2) Ob(Ck) :={a € C | a & fibrant}.
(3) Ob(C¢) :={a € C | a l& cofibrant H*D fibrant }.

E‘:; 7TCC,7TCf,7TCCf %LX—F‘:J: DEZ@%

(1) Ob(wC.) := Ob(C.) T, Homzc,(a,b) :=7"(a,b).
(2) Ob(nC¢) := Ob(Cy) T, Homye,(a,b) := 7'(a,b).
(3) Ob(nCe) := Ob(C¢t) T, Homgc,(a,b) :=m(a,b).
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REFE—EDEBRK

a€CIZHRHLT (05 a) = (0= Qa) p::a) EDET .

Z D Q(a) I& cofibrant TdH S .

(DEDREED a IR L TRBUVLXER (cofibrant BRIR) Q(a) &
WIHSEZDOHNQ ICHS. )

fB L cofibrant % a IZXF L Tld Q(a) := a, pi:=id, & LTHK.

pt: Q(a) > a % a D cofibrant resolution ¥ LS.
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REFE—EDEBRK

(5]
Chso(R) BEX 3.

o f H'weak equivalence <= f H'EEE!
e f: X — Y Hfibration
S EEDOn>0IEXLT fr: X, = Y, DE5
e f: X — Y M cofibration
S EBDn>0ICHLT fr: X, = Y, BEFTHD
coker f,, DAETREHY
1Eofeh 5

X € Chx((R) H cofibrant <= & X,, D §HEHY.
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REFE—EDEBRK

(F] ()
DFD cofibrant resolution 0 — Q(X) ;» X i, #HiEE
Px

=3 X2 X1 =2+ Xg—=2>0— -
I LT, BRI LEER Q(X) CREAR

QX)) = QX)) - QX)) ——0—> -

loo: oo o0 |
X, X, X 0

2522bDTHB.
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REME—EBE DB HENRICOWVTIE

AR onm
LFR)—-LFB—-LFC) f‘
(B (KE) L Foriron &4

7= RANBE M ARUEE ... 50— M — 0 — . LTWFB2FO-08 ()
EE—R L T cofibrant resolution 0 — Q(M) S M I3 Y
P

COHEZR T

= QM) = QM) — Q(M)g —— 0 — -+~

loie |win i i
0

0 M 0

HEHET, SO p, BRETHS. DED
S QM)y — QM) — QM) B ar

PEEINEBZIHDS5, COQM)IEM ONERETHS. O
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REFE—EDEBRK

CDEIICceCIZHLTQ(c) € CHENBZH

CNUEBEF Q: C — C CIFBRE5 %L,

(ETIIBEDEZRZES LTAFICTIHE5HHB)
Gop)

COQIEEFQ:C—>nC. ZEDS.

D Q % cofibrant replacement functor & FE3N.

SIEBA .
FTCOH fra—bICRLTQ(f) enC. ZEERT D.
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REFE—EDEBRK

(&3 L7=WESR]
fra—=bIZXNLTQf): Qu— Qbin nC. ZEET 3.

SIEEA .
[0, pp £ 0D S RORBMOABRNNZIFS.

0‘—>Q()

j / T pbiz

Q(a)—»a%b
Pa f

a

U7|‘fQ:Q()—>Q() BFETS.
CDESH RIELERVWT—RBEDHLD
£2T Q) = [/ € 7 (a,b) = Homye, (a.) LEHTES.
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REFE—EDEBRK

[&$RLI=WER]
05 a) = (0= Qa )ﬁa) BEFQ: C - rC. EEDHS.

SEEA.

Q(f) := [f%] € 7"(a,b) = Homqc,(a, b)

ZDQHEEC 0. L BBILERT.

iTQ&M:ﬁQMﬂJ%B#Tﬁé
2 Qla)

ldQ(a) . l
Pa |2

Q(a) —» a——a
Pa idg
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REFE—EDEBRK

[&$RLI=WER]
05 a) = (0= Q(a) p;}a) BEFQ: C - rC. EEDHS.

SEBH.
KICfia—b, g:b—c&dB.
0 0— Q(b)
il ph |2
| [ . |
0 Q) —np——c
[ QT I I
////’/ pbiz ide
Q(a) . 1:*l a ; b 7 c
REMSBESHT, Qgo f) =Q(g) o Q(f) THB. O
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REFE—EDEBRK

i)
Q:C —»7nC.&ECICHIPRT BT
BIF Q: 7C; — nCy DMEBNS.
S R: C — 7CrHla < R(a) » LICKDEES.

(TN % fibrant replacement functor £ L\5.)
CChB R:7C. - 1Cs DEEXEBH 5
amCc S . & rey ME5NB.
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REFE—EDEBRK

C 0, B rCy #E>THO(O) ZEET .

[E&]
EFILEC OFRERE—E Ho(C) EUTD&S ICED 3.

« Ob(Ho(C)) := Ob(C).
+ Hompy, ) (a,b) := Homzc, (RQa, RQb).

$7-BF P: C - Ho(C) EUT DL S ICEDB.

e XfRaecCICHLTP(a):=a.
o f € Home(a,b) ICX LT P(f) := RQ(f).
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FEME—BEDERK BFEIcDWT I [PRTEVWLOZRL EH%T

Co25%ZRT— Bl DR P

. F AETELEOE f
o @ TEaeiin
C O fIZXLT Iuﬁkzu zn. ol ]
f h¥ weak equivalence <= P(f) h'[EELET. O
(EE]

F:C—» XHhEAFTMfeW= FfIZEE ZHIH5IE
H: Ho(C) - X W—RBICEELTHP=F L%%.

c Ho(C)
| H
X

(DFED (Ho(O),P)IFCDWICEBBFETHS. ) O

F
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REFE—EDEBRK

Gop)

a,b € C 123 LT Homye(y(a,b) = n(Qa, Rb) THS. O
[FneE]

CEEFIE, X 2B LTFG: Ho(C) » X #BFr33.

0: FP = GP: C — X hBARAZTH:L 513
CNIZBERAZHTRF = G: Ho(C) - X%®5% 3. O
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EREF



CEETIE, XZBe LS, BFF:C - X ICWHLTIE
fraS b= Ff: Fa — Fbl3@EE

CIFRS AW, DEDRHICEZTCVLWEFIEF': Ho(C) - X T
f:a b= Pf: Pa— PblIEE

— F'Pf: F'Pa — F'Pb |3FE
Ho(C)

™ \\\ )2
P S
S

C—F X
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[E&]
C*ETIE, X%zB, F: C - X ZBF95.
GBKaniELF := P'F % F OEERBEFCLS.
kEKan¥isR RF = PIF %# F ORERBEF VS,

Ho(C) Ho(C)
p LF P RF
I NI

|

HREE
AEKaniizk HKaniizk
IR R
RERWF EHMF

aAxvF IVF
ER2BF Ex2BF

EraDiE— HERME  EUREE




CZETIE, X ZBEL LTEEREFICOVTERS
(4r7E]

BF K: C. — X | trivial cofibration ZREICEZ LT 5.
(DED 10 b— KfISFR. )

CDEETC.DE f,gIcWLTfrg= Kf =Kg. O

BICK[f]:=KfIc&D, BFK: nC. —» X BMF5N 3.

(EE]
F:C — X & C. @ weak equivalence ZRIE XD T 3.
DX EPIF, B FOEEREFEHNEETS.
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[(iE] (T-TD)
K: C. — X |& trivial cofibration Z[E&ICXB & T 5.
CDrEC. D fglcHLTfrg=— Kf =Kg.

(&R L7E=WER]
F:C — X & C, D weak equivalence ZRBIZED T 5.
CDCEPF, 15 F OEEREFHEFETS.

SIEPA .
Flo,: Cc. —» X ICBZEBLTF: 7C. —» X 218%.
f € C %& weak equivalence & $HUd FQ(f) € X |FREL.

c o B x
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[£7RLTIcWER]
CDEEPIFHREETS.

GIERA .

&> THEFML P: C — Ho(C) DEEMICED

BF L: Ho(C) - X —EICFEELTLP=FQ &%%3.
Ho(C)

-
C —— 7TCC % X
Q F
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[£7RLTIcWER]
CDEEPIFHREETS.

SIEEA.
a€CICXLTe,:=F(p:): FQa — Fa EEDHS.
CNICEDBERERR . LP=FQ=FHhEZ£3.

Ho(C)
"
CT?TCC = D
S|
F
(L,e) A Kan LR TH B . O
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[FE] (§®L7T%)
C*ETIE, X%zB, F: C - X ZBF95.
F & C. D weak equivalence ZEB X3 & T 5.
DT PR, BB FOEERBEFINEETS.
(EIE]
CDOFEEDA Kan Y55RIFHEXTHA Kan LR TH 3 . O

Flifk 2 Kanfii
ST /f‘

3t Kan 3L8RICDWVWTIEC B 5 —




RO EY (S
[EiB]

CEZETIE, X%B, F: C - X =zBFr75.
F |& C; D weak equivalence ZRBIIEXZ T 5.

CDr Tk Kanikik PTF, Bl F OREREFENTEFETS.
D PF I3 E Kan IERTH 3 . O
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[E]
C,D%EETIVE, F:C - D%BFrd3.
LF
Ho(C) zzzzz2¢ Ho(D)
T
C——FD

DL EEEREF PHPF) %
F @ total left derived functor & WWLF TKRY .

F-AEREF PI(PF) %

F @ total right derived functor £ WWRFEF TR .
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(FhRE]
c,C,D,D%HE, S:C—~C, T: D— D %#8E%F,
FH4G:C— D%=RHEFEv3.

fextf Kan k3R SH(TF), %A Kan 53R T7(SG) B EHET S
9%, e SHTF)4TH(SG): C - D TH3.
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SIEEA .

BERE F 4 G @ unit, counit & n:id = GF, ¢: FG=id &¢
3. FIHEXA Kan dh5R X .= SHTF), #3E Kan 53R
Y :=TH(SG) W EETZI LT S.

=] &= |~

a2 oy

D oD
TT ST ﬂﬁ TT
D C’?D
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SERH.
ROERTEAZER S = YTF %#18%

_/—>C

C
/l\ id /
S
ﬂ Y
nll G
C

DD
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FIEEA.
4 X |3Hexta Kan IKR7EHS, SHYTF) =YX TH3. &o
TSHYTF) DEEBMENSBRAEH Y id=YX £183.

_/—>C

It - ol

DD

1

T
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SIEBH .
BICLTTHXSG) DEBMEHLSBERERS: XY = id%

wﬂ/\ ///uua\

DHD%D DHD%D
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sIEEH.

T~EIEKL.

idx, Yeony =idy Z

n=

DEEFexoX

(=
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SIEEA.
e

D
THdH, B Kan ik (X, a) DEEMEDS ex o X7 =idx D
PHhB. ERRICLTYEoqjy =idy LS. O

\

£\¢
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(EE]
C,DZETIE, FAG:C— D =RHEFELT
RD2FZHKEHITLTS.

(1) F & cofibrant D weak equivalence Z{fRD.
(BN%5 a,b € C B cofibrant T f: a — b weak equivalence
B 5IE FfH weak equivalence. )

(2) G & fibrant fJD weak equivalence Z{RD.

CHOEELF ERGHEELT
BEfE LF 4 RG: Ho(C) — Ho(D) h\BDIID.
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[Ei] (T-&:RLTE)
C. D&Y f D' weak equivalence BSIL Ff IZREETS.
— F OEERBEF LF BMEET S (S Kan Y558).

FIERA .
(1) DFERHEELD, C. DIt f H¥ weak equivalence % 513
F f |& weak equivalence IC%:%. {€> T PFfIXERTHS.

Ho(C) ------ » Ho(D)
r| [
¢——FD

PF 3EBOEGEFEIHNS LF = PHPF) ' FETS.

65



[Ei] (T-&:RLTE)
C. D&Y f D' weak equivalence BSIL Ff IZREETS.
— F OEERBEF LF BMEET S (S Kan Y558).

SIEEA.

EICL TRERBEF RG HHEHETS.
LD, INSIEHN Kan Hi5RTH 3.

LF=PY(PF)
Ho(C) L Ho(D)
T RF =Pi(PF) T
P P
F
C L D
G

BUCHITPRELD LF HRG TH 3. O
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(]
Chx((R) 2£X%. & R-INB N Z#HgHK

=2 0=2>0—->N—->0—---
¥ [E—# L T cofibrant resolution 0 < Q(N) - N #H3 &
= Q(N)2 = Q(N)1 = Q(N)o = N =0

SRR THBIEZETH>TRE.

ERMEMICHELTTVVILEM @ — &
BFT: Chzo(R) — ChZO(Z) ZEDD.

C D ¥ F total left derived functor LT = PH(PT) hEET 3.
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(&R LT-VWER]
LT = P*(PT) 5159 5.

SIERA.
T |& cofibrant M weak equivalence ZRD Z EH9HB.
Lo TEH>FTLAKRICLT HEET I HDH . O
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CNCED
BREFOME |,

(©)
15N
C—7nC, — X
R

F
&0 LT(N) = PTQ(N) € Ho(Chso(Z)) TH 3.

%0 H,(LT(N)) 2 Tor,(M,N) £%3. O
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(FhRE]
EFILVEC,D DEDRE#H FAG: C — DICLT

(1) F B cofibration Z{RD <= G H' trivial fibration Z{RD.
(2) F D' trivial cofibration Z{RD <= G $' fibration Z{&D.

EIERA.

FERRBDT (1) D (=) DHRY .

F 1 cofibration ZRDEF 3.

D® f:a=blZxt LT Gf Htrivial fibration ZRT .
BN5 cofibration ICX9 % RLP Z/RY .
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FEEE ciz

MIERHTES.

FE—50d &Ewsck
(&3 L7=WESR] P
G f |& cofibration (¥ LT RLP Z#D. (Fe —d (]
SIEEA.
g: co = ¢ %Z cofibration & L TROEI#EKZE X 3.
o — Ga Feg —a
gJ JGf ng "//flz
1 [ Gb Fc1/—> b

FAGEOBEOITHRNAIEENS.
ETINEDERSL D RRORIEFEL TEHRELS.
BUFAG&LDEDRIRDHDIFIENS. O
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[E]
EFILVEC,D DEDRE#H FAG: C — DICLT
UTDERGHDEETH S Z EhFImEL D DD S.

e F 1 cofibration & trivial cofibration Zf&D.

« G P fibration & trivial fibration ZfRD.

o F ' cofibration Zf&5, G H' fibration Z{RD.

o F Htrivial cofibration ZfR5, G H'trivial fibration Z{RD.

NS DEGZH/-ITHERE F -G %Z Quillen FERE & I3,
o F 727 Quillen BF, G Z4A Quillen BF LS.
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(&)
FAG:C— D% Quillen B g5 &

1) F IZ cofibrant Z1RD.

(1)

(2) F & cofibrant [® weak equivalence Zf&D.
(3) G & fibrant Z{RD.

(4) G |Z fibrant fEID weak equivalence Z{RD.

FIERA .
FHARDT (1)(2) DAHRT.
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[£7RLTIcWER]
(1) F |& cofibrant Zf&D.
SIEEH.
a % cofibrant £ 93. BIB 1. 0 — a D' cofibration THB.

F HYE Quillen BAF (cofibration Z{RD) 72H'5
F(!): F(0) —» F(a) ® cofibration T#% 3.

EREFHISIENRERZERT BHDT
0 — F(a) B cofibration €7D F(a) I& cofibrant TH 3.
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(@R L7E=WVWER]
(2) F |& cofibrant Bl weak equivalence ZfRD.

GIERA .

a,be C % cofibrant LT f:a 5 b

&9 3 (Ffh weak equivalence ZR9). E 7 Cjia
b <> 0 < a ® pushout ZE 3. [
cofibration @ pushout & cofibration & D
ia,1p I& cofibration TH B .

fra—b, idy: b= bHSEEMET
SHROH h ZEND .

CDh%Eh= (aHb?x—;»b) DRSS

b‘?aﬂb

75



(&3 L7=WESR]
F f ' weak equivalence.
SIEEA.

cofibration D& LI cofibration ZRD T
1014, & 10 iy & cofibration THB.

2-out-of-3 ICK D i0i, EioiylE
trivial cofibration & 74 %.

COMHZ F T&E3.
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(&R LIcVLER]

F f ' weak equivalence.

SIEEA.

F |& trivial cofibration Z{R2DH 5
GONKZFS.

2-out-of-3 IC&L D

Ff % weak equivalence £ 783 .
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(@R8] (S7L1)
FAG:C— D% Quillen B g5 &

(1) F |& cofibrant 1D weak equivalence Z{RD.

(2) G |& fibrant fEID weak equivalence Z{RD.
[Ei] (T-oERLT)

FAG:C— DZRBHFEFELT

(1) F |& cofibrant fEI®D weak equivalence Z{RD.
(2) G |& fibrant fEID weak equivalence Z{RD.

CDOrELFARG: Ho(C) — Ho(D) TH 5.
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K- TROEEXTS.
[EIE]

FAG: C— D% Quillen [E#BEFC 5.
COEETLFRGHFELT
LF 4 RG: Ho(C) — Ho(D) |SbEETH 3. O

ZITRDEDICERT B.

[E&]

Quillen FEf¥ F 4 G: C — D B Quillen [F){E

<= LF 4RG: Ho(C) — Ho(D) h'ElREZ 5 X 3.

D £ D Quillen [F{E & |& Tweak equivalence Z[E—#R 9 3115 T
Rnd, Cc £ DIZEAICETHB1 cW> K.
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BRI S O BRHBE
TR £

ZHeb 8 S
(5] rws %dm‘ﬁJD EXJ L’“ ;gi
AZRIZCEDEDS. #0IEEREK 1D TEHL P LS !

e Ob(A):={[n] | neN} fBL [n]:={0,1,---,n})
o« FINEFZERDIEHR f: [m] — [n] £ T 3.

A= Setl” HBAMESDE L VNS,
£ Kan 3R IC & D R OB E BB (EBRERE)

A
:
v —| ==y F 2 S ASHERE WS,
Fty Sing := FTy % singular functor &\ 5.
A ——— CGH
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(F] (&)

AMIRIZEDEFILEICES. A
=1
o f Hweak equivalence y[ N
< |f| B CGH @ weak equivalence. Sing
A - CGH

o fHfibration <= f H' Kan fibration.

o f M cofibration < f HE /& .
CDEETEBMEH |—| - Sing |& Quillen EMETH 5.
D% D lweak equivalence ZF—#R 9 31151 TlE

AY CGHIZ TACE) TH3. Db
BHAMNES Y C.GH. BMMEZERIE TRLHD] THS.
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(B (BeE)
CNi3H 5P LEFN B ERE

A
ELERDELSHBIEDEDIID. ||
4
X € CGHIZHLT 4 Sing

|Sing(X)| & X |& weak equivalence THd. p——— CGH
F

SeMicxtLT

S ¢ Sing|S| I& weak equivalence T&H 3 .

D F D weak equivalence TH—R I 1L
Sing & || I& TEWIZHE] THD
COMIBICED AL CGHZ%Z TRCE) tAiBtE>. O
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Quillen [FHEDERISIFF TIEA L.
DFED QuillenAMEF 4G: C - DHBEFEETZIHNH5EWVNST
Quillen [FfEl F' 4 G': D — C HEET B HIDH SR,
ZCTRDEDICERT D ehH .
[E&]
ETILE C & D H* Quillen FIfE
<= Quillen FHEDF

F1 F2 Fn Fn+1
c, 1L Ci L - 1L C,, 1L D
G G2 Gn, Gnt1

PEETS.
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[E&]
RDKSICESD B L strict 2-category IZ78 D (Model TKY)

« ETIEENRETS.

e Quillen ¥ F 41G: A— B%Z AH5S BAD l-morphism &
ER-

e BAZF = F %, FAGH 5 F' 4G AD 2-morphism
£95.
(EIE]

RE b E—BE%ZE3121EIF pseudofunctor Ho: Model — Adj
z52%. O
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oo-category



£ 11 EEFET SHEDDELN IHRTEAF)
https://www.youtube.com/watch?v=SZvWqu8xfbY
P DEIT (oo, 1)-category ICIIFRR REERN DD Z L ZHEN
L.

o quasi-category (weak Kan complex)

o simplicial category

o topological category

e Segal category

e complete Segal space

Chi5ideT TAL) THBEHALED, ChidD&ED
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https://www.youtube.com/watch?v=SZvWqu8xfbY

(]

quasi-category D7RY
simplicial category D72 9 &
topological category D78g
Segal category D7RXY
complete Segal space D7XF &

ZEZBE, CNBIFETETILEICRD
EIZEWI Quillen FMETH 3. O

CDESIC, ETFILEZFE-S-TINSOEED MAL) THBZ
CHEFAT RN TES.

86



Hom(a,b) € V &%B2 & 5% TE) = V-EFE LS.

(&)

CGH-27EE % topological category & L\ 5.

(%]
©-EFEE%E simplicial category &L\5.

EREIINZRT—

B12EEET S H<EDOD2EWV

SR O AP

PN \/ﬁ?‘.
ponts 7 = Homzgg7

Homh'H?1 7!
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EEDHV =CGHorA¥X33.
IZNV-BIEEHM G TE% V-Cat £ EL.

[E&E]
V-Cat IZETILB 3.
To<hnsk

C,D € V-Cat ' weak equivalence
< V IZHBIT B weak equivalence ZFRWT MELCEI TH3
(Dwyer-Kan [E){E)

EWSEKSICLTEFILBICE>TWS.

88



SEAPHER |—|: A > CGH DS
B¥F F: A-Cat - CGH-Cat H}

C%MEBErT3rs, CCH-28E FC %
FC(a,b) :=|C(a,b)| ICEDEDH S

ICEDEES.

[BI#RIC Sing 'S G: CGH-Cat — A-Cat "E£ 3.

(EIE)

F 4G: MCat — CGH-Cat | Quillen AfETH 3. 0
CNUC & D simplicial category & topological category (&[E CH
DTH5.
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