
Glossary

[?,−] the internal hom, 277
♥ stands for either PA, AB, PM, or Mod, 294
(?)|J the pull-back associated with the inclusion J ↪→ I, 322
(?)♥J the abbreviation for Q(X•, J)#♥ , 323

(?)♥J1,J the restriction ♥(X•|J ) → ♥(X•|J1), 323

(?)AB
J the abbreviation for Q(X•, J)#AB, 322

(?)PA
J the abbreviation for Q(X•, J)#PA, 322

⊗ the product structure, 277
⊗OX

the sheaf tensor product, 290
⊗p

OX
the presheaf tensor product, 290

(?)! the equivariant twisted inverse, 417
(?)|♥x the restriction functor, 295
A the ascent functor, 367
A the category of noetherian Iop-diagrams of schemes and

morphisms separated of finite type, 415
Ab the category of abelian groups, 287
AB(X) the category of sheaves of abelian groups on X, 287
AG the category of noetherian G-schemes and G-morphisms

separated of finite type, 445
α the associativity isomorphism, 277
(α) the canonical map (d0)∗ → (?)(Δ) ◦ (?)′, 364
(α+) the canonical map (d+

0 )∗ → (?)′ ◦ (?)(Δ), 364
α♥

φ the translation map, 322
A(R•) the total ring of R•, 465
a(X,AB) the sheafification functor PA(X) → AB(X), 287
a(X,Mod) the sheafification PM(X) → Mod(X), 289
BM

G (X) the restriction BG(X)|ΔM
, 446

467



468 Glossary

BG(X) the simplicial groupoid associated with the action of G on
X, 445

C the morphism adjoint to η, 281
c̄ the canonical isomorphism f !

•RRJ → RRJ(f•|J)!, 428
c′ the canonical isomorphism RRJ(f•|J )× → f×

• RRJ , 428
C(A) the category of complexes in A, 311
Cb(A) the category of bounded complexes in A, 311
C−(A) the category of complexes in A bounded above, 311
C+(A) the category of complexes in A bounded below, 311
Čech the Čech complex, 387
c = c(f) the identification qf# = f#q or its inverse, 294

cf,g the canonical isomorphism (gf)#
∼=−→ g#f# of an almost-

pseudofunctor, 271

c = c(gf = f ′g′) the isomorphism g∗f∗
c−1

−−→(gf)∗ = (f ′g′)∗
c−→f ′

∗g
′
∗, 271

χ(f•) the canonical map f×
• F⊗•,L

OX•
Lf∗

•G → f×
• (F⊗•,L

OY•
G), 432

χ̄ = χ̄(p•, i•) see page, 433
c♥I,J,K the canonical isomorphism (?)♥K,I

∼= (?)♥K,J ◦ (?)♥J,I , 328

c♥J,f•
the canonical isomorphism (?)♥J ◦ (f•)♥∗ ∼= (f•|J )♥∗ ◦ (?)♥J ,
328

Coh(G,X) the category of coherent (G,OX)-modules, 446
Cone(ϕ) the mapping cone of ϕ, 313
coskI

J the right adjoint of (?)|J , 322
Cos(M) the cosimplicial sheaf associated with M, 365
Cos+(N ) the augmented cosimplicial sheaf associated with N , 365
D the descent functor, 368
(d0)(X•) the natural map X•(δ0) : X ′

•|(Δ) = X• shift ι → X•, 363

(d+
0 )(Y•) the natural map (Y•|(Δ))′ = Y•ι shift

Y•(δ+
0 )−−−−→ Y•, 363

D?(A) the derived category of A with the boundedness ?, 311
D?

A′(A) the localization of K?
A′(A) by the épaisse subcategory of

exact complexes, 311
Db

Coh(Qch(X•)) a short for Db
Coh(X•)(Qch(X•)), 351

Δ see page, 281
(Δ) see page, 359
(Δ)mon

S see page, 359
(Δ+) see page, 359
(Δ+)mon see page, 359
(Δ+)mon

S see page, 359
(δ0) the natural map Id(Δ) → shift ι, 363
(δ+

0 ) the standard natural transformation Id(Δ+) → ι◦shift, 363
ΔM (Δ)mon

{0,1,2}, 359
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Δ+
M (Δ+)mon

{−1,0,1,2}, 359

D+
EM(X•) a short for D+

EM(X•)(Mod(X•)), 351

df,g the natural isomorphism f#g# → (gf)# of a contravari-
ant almost-pseudofunctor, 272

d = d(gf = f ′g′) the isomorphism (g′)∗(f ′)∗ d−→(f ′g′)∗ = (gf)∗ d−1

−−→f∗g∗,
272

D(G,X) stands for D(BM
G (X)), 446

d♥I,J,K the canonical isomorphism L♥
I,J ◦ L♥

J,K
∼= L♥

I,K , 328

d♥J,f•
the canonical isomorphism L♥

J ◦ (f•|J )∗♥ ∼= (f•)∗♥ ◦L♥
J , 328

D+
Qch(G,X) stands for D+

Qch(G,X)(Mod(G,X)), 446

D+
Qch(X) a short for D+

Qch(X)(Mod(X)), 351
D(X•) a short for D(Mod(X•)), 351
D(X•) stands for DLqc(X•), 415
D−(X•) locally bounded above derived category of X•, 408
D+(X•) locally bounded below derived category of X•, 408
D♥(X•) the category of structure data, 331
EM(G,X) the category of equivariant (G,OX)-modules, 446
EM(X•) the category of equivariant sheaves of OX• -modules, 324
ε the counit map of adjunction, 273
η = η(f) the map OY → f∗OX , 278
ev the evaluation map, 278
eX the isomorphism IdX# → (idX)#, 271
F the subcategory of A consisting of objects with flat arrows

and cartesian morphisms, 417
f �
• the twisted inverse for a cartesian finite morphism f•, 437

(f•)∗♥ the inverse image functor, 327
(f•)♥∗ the direct image functor, 327
f×
• the right adjoint of R(f•)∗, 402

f# the pull-back associated with f , 289
f× the right adjoint of Rf∗ : DQch(X) → D(Y ), 391
f#
AB the pull-back AB(X) → AB(Y), 289

fAB
# the left adjoint of f#

AB, 290

fC
# the left adjoint of f#

C , 290

(f•)
Lqc
∗ the direct image functor for Lqc, 349

FM see page, 445
f#
Mod the pull-back Mod(X) → Mod(Y) for a ringed continuous

functor f : (Y,OY) → (X,OX), 294
fMod
# the left adjoint of f#

Mod, 294

f#
PA the pull-back PA(X) → PA(Y) for f : Y → X, 289
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fPA
# the left adjoint of f#

PA, 289

fPM
� the right adjoint of f#

PM, 294
f#
PM the pull-back PM(X) → PM(Y) for a ringed functor

f : (Y,OY) → (X,OX), 294
fPM
# the left adjoint of f#

PM, 294
F (X) the forgetful functor Mod(X) → AB(X), 289
fX the isomorphism id#

X → IdX# , 272
γ the twisting (symmetry) isomorphism, 277
Γi LI,J1 ◦ RJ1,i, 408
H see page, 279
hocolim the homotopy colimit, 381
holim ti the homotopy limit of (ti), 381
Hom♥(X)(M,N ) the sheaf Hom functor, 295
ι the inclusion (Δ) ↪→ (Δ+), 363
If
x see page, 290

K?(A) the homotopy category of A with the boundedness ?, 311
K?

A′(A) the full subcategory of K?(A) consisting of complexes
whose cohomology groups lie in A′, 311

λ the left unit isomorphism, 277
λJ,i the canonical isomorphism (L♥

J (M))♥i ∼= lim−→(Xφ)∗♥(Mj),
334

Lch the category of locally coherent sheaves, 384
L♥

J the left induction functor, 327
L♥

J,J1
the left adjoint of (?)♥J1,J , 327

lqc the local quasi-coherator for a diagram of schemes, 385
Lqc(G,X) the category of locally quasi-coherent (G,OX)-modules,

446
Lqc(X•) the full subcategory of locally quasi-coherent sheaves in

Mod(X•), 346
L♥

x the left adjoint of (?)|♥x , 295
Ly(X) the Lyubeznik diagram of X, 463
M′ the pull-back F#

Mod(M), 364
m = m(f) the natural map f∗a ⊗ f∗b → f∗(a ⊗ b), 278
mi the isomorphism Mi ⊗OXi

Ni
∼= (M⊗OX• N )i, 331

Mod(G,X) the category of (G,OX)-modules, 446
Mod(X) the category of sheaves of OX-modules, 289
Mod(X•) the abbreviation for Mod(Zar(X•)), 323
Mod(Z) the category of OZ-modules of a scheme Z , 267
μ♥ the canonical map f∗

•RJ → RJ(f•|J )∗, 341
μ(g•, J) the canonical map g∗•RRJ → RRJ(g•|J)∗, 428
Nerve(f) the Čech nerve of f , 360
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ν the canonical isomorphism Ȟ
0
(U , f#M) ∼= Ȟ

0
(fU ,M),

295
ν the canonical isomorphism Ȟ

0
f#M → f# Ȟ

0 M, 296
ωY the G-canonical sheaf of Y , 455
Ox LMod

x (OX|x) ∼= aOp
x, 316

P the canonical map f∗[a, b] → [f∗a, f∗b], 283
P the category of strongly K-flat complexes, 316
P−→ the full subcategory consisting of the direct limits of

P-special direct systems, 316
P←− the full subcategory consisting of the inverse limits of

P-special inverse systems, 316
PA(X) the category of presheaves of abelian groups on X, 287
φ	
♥ stands for the pull-back (Rφ)#♥ : ♥(X/y) → ♥(X/x), 295

φ♥
	 stands for (Rφ)♥# : ♥(X/x) → ♥(X/y), 295

ΦRA the Radu-André homomorphism, 464
P(I, C) the category of presheaves over the category I with values

in C, 287
Π(f) the canonical map (projection morphism) f∗a ⊗ b →

f∗(a ⊗ f∗b), 431
PM(X) the category of presheaves of OX-modules, 289
PM(X•) the abbreviation for PM(Zar(X•)), 323
P(X•, C) the abbreviation for P(Zar(X•), C), 322
Q the localization K?(A) → D?(A), 311
Q the full subcategory of C(Mod(X)) consisting of bounded

above complexes whose terms are direct sums of copies of
Ox, 316

Qch(G,X) the category of quasi-coherent (G,OX)-modules, 446
qch(X) the quasi-coherator on a scheme X, 385
Qch(X•) the full subcategory of Mod(X•) consisting of quasi-

coherent modules, 346
Qch(Z) the category of quasi-coherent OZ-modules of a scheme

Z, 267
q(X,AB) the inclusion AB(X) → PA(X), 287
Q(X•, J) the inclusion Zar((X•)|J ) ↪→ Zar(X•), 322
q(X,Mod) the inclusion Mod(X) → PM(X), 289
R	 the set of nonzerodivisors of R, 459
ρ the right unit isomorphism, 282
ρJ,i the canonical isomorphism (R♥

J (M))♥i ∼= lim←−(Xφ)♥∗ (Mj),
337

R♥
J the right induction functor, 327

R♥
J,J1

the right adjoint of (?)♥J1,J , 327
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Rφ the canonical functor X/x → X/y for φ : x → y, 295
Rx the canonical functor X/x → X, 295
Sch the category of schemes, 321
Sch/S the category of S-schemes, 321
Set the category of small sets, 287
shift the standard shifting functor (Δ+) → (Δ), 363
Σ the suspension of a triangulated category, 311
Σi the right adjoint of Γi, 408
Σ(X•) the simplicial S-scheme associated with X•, 376
S(X, C) the category of sheaves over X with values in C, 287
S(X•, C) the abbreviation for S(Zar(X•), C), 322
τ≥nF the truncation of a complex, 317
τ≤nF the truncation of a complex, 317
θ̄ the canonical map af# → f#a, 296
Θ(f) the duality isomorphism for schemes, 429
Θ(f•) the duality isomorphism, 429
θ♥(f•, J) the canonical isomorphism ((f•)|J )∗♥ ◦(?)J → (?)J ◦(f•)∗♥,

340
θ(J, f•) the canonical map LJ (f•|J )∗ → (f•)∗LJ , 340
θ(σ) Lipman’s theta, 276
tr the trace map, 278
u the unit map of adjunction, 273
Υ the independence isomorphism, 397
X ′

• the augmented simplicial scheme shift#(X•) = X• shift,
363

Ξ the canonical map QF → (RF )Q, 312
ξ̄ the canonical map R(gX

• )∗(f ′
•)

! → f !
•R(g•)∗, 425

ξ♥(f•, J) the isomorphism (f•)♥∗ RJ → RJ(f•|J )♥∗ , 341
ξ(J, f•) the natural map (?)J ◦ f×

• → f×
J ◦ (?)J , 405

ξ̄(J, f•) the canonical map (?)Jf !
• → f•|!J(?)J , 419

ξ(σ2) the canonical isomorphism R(gZ
• )∗(p′•)

× → p×• R(g•)∗, 425

Y (M) the canonical map M → Ȟ
0
(M), 288

Zar(X•) the Zariski site of X•, 321
ζ(σ) the canonical map (g′•)

∗f×
• → (f ′

•)
×g∗• , 413

ζ̄(σ) the canonical map (gX
• )∗f !

• → (f ′
•)

!g∗• , 420
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Index

adjoint pair, 275
admissible functor, 290, 338
admissible subcategory, 337
almost-S-groupoid, 379
almost-pseudofunctor, 271
ascent functor, 368
associated pseudofunctor, 273
augmented simplicial object, 359
augmented simplicial scheme, 360

big, 346

the canonical sheaf, 454
cartesian, 321
Čech complex, 387
Čech nerve, 360
coherent, 346
compact object, 389
compactification, 397
compactly generated, 389
composite, 398
composition data, 395
concentrated, 347, 373
conjugate, 274
connected component, 439
contravariant almost-pseudofunctor, 272

d-connected, 439
defining ideal sheaf, 441
descent functor, 368
direct image, 327
dualizing complex, 452

equivariant, 324
equivariant Grothendieck’s duality, 429
equivariant twisted inverse, 417

F -acyclic, 314

F -sheaf, 463
finite projective dimension, 440

the G-canonical sheaf, 455
G-dualizing complex, 455
G-invariance, 449
(G,OX)-module, 446
G-scheme, 445
Grothendieck, 289

homotopy colimit, 381
homotopy limit, 381
hyperExt, 319
hyperTor, 319

independence diagram, 397
independence isomorphism, 397
inverse image, 327
invertible, 439

K-flat, 316
K-injective, 312
K-injective resolution, 312
K-limp, 316

left conjugate, 274
left induction, 327
Lipman, 283
Lipman’s theta, 276
local complete intersection, 441
local quasi-coherator, 385
locally an open immersion, 368
locally coherent, 345
locally free, 439
locally of finite projective dimension, 440
locally quasi-coherent, 345
Lyubeznik diagram, 463

477
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monoidal, 277
morphism of almost-pseudofunctors, 272

opposite adjoint pair, 275
ordered category, 407

P-special, 315
perfect complex, 391, 439
pi-square, 395
plump subcategory, 267, 323
presheaf, 287
presheaf tensor product, 290
projection formula, 431
projection morphism, 431
pseudofunctor, 271

quasi-coherator, 385
quasi-coherent, 345
quasi-separated, 347

R•-module, 465
Radu-André homomorphism, 464
refinement, 288
regular embedding, 441
right conjugate, 274
right induction, 327
right unit isomorphism, 282
ringed continuous functor, 294

ringed functor, 294
ringed site, 289

S-groupoid, 376
sheaf tensor product, 290
sheafification, 287
simplicial groupoid, 363
simplicial object, 359
simplicial scheme, 360
site, 287
small, 287
stalk, 439
strictly injective, 313
strictly injective resolution, 313
strongly K-flat, 316
symmetric, 277

total ring, 465
twisted inverse, 399

U-category, 287
U-small, 287
UJD, 408
upper Jordan-Dedekind, 408

weakly K-injective, 316

Zariski site, 321




