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O000000000000000000Quillend OO Derived functor 00000
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Definition 0.1.1 00O Quillen adjoint
M,NOOODOODODODOO adjoint functors
F:M<+<= N:G
0000 (F,G) 0 Quillen functors 000000
1. O F O cofibration O acyclic cofibration 0 0 0O O
2. O G O fibration O acyclic fibration 0 0O O O

o00o00ooo0ooooooOoooooooooooDoooooo coooo
cofibrant object 0 AODO D OOOQO fibrant object 0 X OO OO

f:A— G(X)O MO weak equivalence <= f” : F(A) — X 0 N [ weak equivalence
000000QuillenO0O0OO0OO
Proposition 0.1.2

F: M <= N :G0O model category 0 O 0 adjoint functors 00 O0O0O00OO OO
Ooooooooooo

1. O (F,G) O Quillen functors

2. O F O cofibration O acyclic cofibration 00 O O

3. 0 G O fibration O acyclic fibration 0 0 O O

4. O F 0O cofibration 0 00O G O fibration 0 0 00O

5. 0 F 0O acyclic cofibration 0 0 O O G O acyclic fibration O O O O



6. O F O all acyclic cofibration O cofibrant object 0 O cofibration 0 0 0O O

7. 0 G O all acyclic fibration O fibrant object O O fibration 0 0 O O

proof) 00 1000000000000 O0OOOOOOOO1I0OODOOOOOOO
O00000ooOooO0oOoO0o0O0ooUUOooOoOoOOoooOoOoOoOg2000000
OO0000G O fibration O acyclic fibration 00000 0000D0 O OO fibration =
acyclic cofibration 0 O O RLP O O 0O O acyclic fibration=cofibration 0 0 0 RLP O
Oo0oO00O0O0O0O000000O0p: X — YO fibrationin NOO OO

A— GX

Gp

B — GY

00000 MODDOOOO0O¢0 acyclic cofibrationin M 000000 00O adjoint
ogooooo
FA— X

Fi

FB — Y

ONOOOOQOODOODOOODODOOOOO FiO acyclic cofibration in N 00O 00O
OO000p0d fibration 00D D000 OO it 0000000 adjeint 000000 lift
000 GpO fibration in M O 0 0O O acyclic fibration OO0 00O ¢ 0 cofibration
oooooooooooo
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6000000 F O acyclic cofibration 00000000000 DOOOOODO G
O fibration 000 O00D00O G O acyclic fibration 000 000O00O0300000
010000000p: X — Y O acyclic fibration in N OO0 Op O fibration
000000 UpO fibration 00000000 weak equivalence 10000000
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Up:UX — UY 0000 Cofibrant replacement functor 0 0 00O
QUX —~ Ux
QUp Up
QUY — Y

000044 0 acyclic fibration 0 OQUX,QUX O cofibrant 10000000 QUp
O factorization 0 0O OO 4
QUX = X' —+ Ux
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p' O cofibration 00000000 OOY 0000 cofibrantd k O acyclic fibration
O00000000p" 0 weak equivalence 0 0 0O 0O two-out-of-three 0 O Up O weak
equivalence 000000000 adjoint 00000
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FY' — Y
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O Fp/ 00000 cofibration D00 Op O acyclic fibration 0000000000 lift
00000000 g:FY —X0OO0OOOOOooOooooo
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O0000p 0O cofibrationd j O acyclic fibration 000000000 lift 0000
OO00d00O0sop =10000

kop'os=Upojos=Upog’=k=kol
0000000k DO acyclic fibration 000000
E (Y, UY) — 7Y, Y")

DDDDDDk*(p’os):k*(l)DD[I[I[I[Ip’osiJl[I[IDDY’D cofibrant 0 O
00 O Oright homotopic 000000 pPos~ 10000s0p =1000000
00000 Ho(M)OOODO p' O isomorphism 00000 0Op' O weak equivalence
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Remmark 0.1.3

F:C <= D :G0O Quillen functor 00000 OO Total Derived functor O O
ood
LF :Ho(C) <= Ho(D) : RG

OO000000 QuilenO00O0O0O0O0ODOD equivalence of category 0 0 0O O

proof) O O Derived functor 0 0 0000

00000000 QuillenO00OOO sSetd TopOOOOOOOOOO |X,| OO
O0O0ooo sS(X)Oooooooooooo

Theorem 0.1.4

| —|:sSet <= Top: S, 0000

proof) 00 A, € sSet 00X € TopO O 0O OHomgget (Ax, S« (X)) = Homrop (| Ax], X)
gooo
a : Homgge (As, S (X)) — Hommop (| Ax|, X)

0 O weak homotopy equivalence D00 ~v:I'X = |S.(X)| — X 00000

a(fe) : A s o) 25 x
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00000000000
B : Homrop (| As|, X) — Homgget (Ay, 54 (X))
00z € Ap,ue A" 00008(f)n(@)(u) = flz,u/ 000000
Boa(f)(@)(u) = a(fi)lz,ul = fu(z)(u)
DO000Boa(fs)=f0000
ao B(f)lw,ul = B(f)(x)(u) = flx, 1|

00 00 Homgget (As, S« (X)) = Homrop(|A4], X) 0000000 natural 1000

googoooood
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Lemma 0.1.5

| — | :sSet — TOP O weak equivalence O cofibration O 00O O

proof) O O weak equivalence 000 000000000000 cofibration O O O
0000000 f,: Xn — Y, O injection 0000000000 X, C Y, 000
0000000000000 |X,|00o0o0ooooA™"d X, 000000 sX,—1 0
000000000000o0ooCcWoOOoOOooOoooooX, CcY,0oooooly,|
0|X,|000000000000000000(|Y:],|X,]) D0 relative cell complex O

000
el + [ X — Y4

000 inclusion 000000 |f.] 0 TopOO OO cofibration 00 0O O

Corollary 0.1.6
Theorem 0.1.4 0 Lemma 0.1.500 00 Prop 0.1.20 2000000
| — | : sSet <= Top : S,
0 Quillen functors 0 O 0O O

Theorem 0.1.7



| —|:sSet <= Top: S, 0 Quillen 000000

proof) 00 weak equivalence 0 0000000000000 0OOOOOOOOO
sSet 0 0 O O cofibrant objectD Top O 0O O O fibrant object O 0O O O O object O
O00D0O00O0A, €sSet, X € TopOOOO fi : Ay — Su(X) O sSet O weak
equivalence 000 O0OOO0O

| f«
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00000 weak equivalence 0 00000 f2 0 Top 0000 weak equivalence O
00000 20 weak equivalence 0 0 0 0000000000000 0OO0
O

O0O00oooDoo TopOOO CGHOODODOOOOODODOOOUOOODODOO
O0000000000000000CGHO modelJO0O TopO modelDOOODO
0000000000000 000000000000000U0UOCGHO model
U000000 HoveyUDOOOODOOOOOD



