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Diaconescu, D.E., Moore, G.W., Witten, E.: E(8) gauge theory, and a derivation of K-theory from

M-theory. Adv. Theor. Math. Phys. 6:1031 (2003) (arXiv:hep-th/0005090)
Dixmier, J.: C*-algebras. North-Holland, Amsterdam and New York (1977)
Dixmier, J. Douady, A.: Champs continus d’espaces Hilbertiens et de C*-algebrès. Bull. Soc. Math.

France 91: 2227–284 (1963)
Dold, A.: Partitions of unity in the theory of fibrations. Ann. of Math. 78: 223–255 (1963)
Donovan, P., Karoubi, M.: Graded Brauer groups and K-theory with local coefficients. Publ. Math.
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Index of Notations

See also the Notation for Examples of Categories

Γ(U, E) Set of cross sections over U of a bundle E 1(1.5)
E ′ ×B E ′′ Fibre product of bundles E ′,E ′′ over B 1(3.5)
Mor(C ) Category of morphisms in the category C 1(4.7)
C /B Subcategory of morphisms over B for an

object in C
1(4.8)

F Denotes either the field R of real or the
field C of complex numbers, see also 15(6)

2(2.1)

X/A Quotient space for A ⊂ X , where A is col-
lapsed to a point

2(7.1)

lim−→N XN = X Inductive limit of (XN), for example,
lim−→N FN = F∞

2(4.1)

C(X) C-algebra of continuous complex-valued
functions on the space X—see also 4(5.1)
and 8(3.5) below

3

Idem(R) Set of equivalence classes of idempotents
in the various Mn(R)

3(5.9)

T (A) Localization of an abelian semigroup A or
semiring

4(1.4)

[E] Equivalence class of vector bundles 4(2.1)
Vect/X Semiring of isomorphism classes [E] of

vector bundles
4(2.1)

K(X) Grothendieck functor K(X) = T (Vect/X) 4(2.3)
K(X , ∗) Ideal in the supplemented ring 4(2.6)
K(R) Grothendieck functor K(R) = T (Vect/R) 4(3.3)
f ∗ K( f ) or K(C( f )) 4(3.5)
I(R) Grothendieck idempotent I-functor I(R),

I(R) = T (Idem(R))
4(4.3)
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C(X) C∗-algebra of bounded continuous func-
tions on a space X , see also 3 above and
8(3.5) below

4(5.1), 4(5.11)

B(H) Space of bounded linear operators on a
Hilbert space H

4(5.6)

M∞(A) Inductive limit of the C∗-algebras of n×n-
matrices Mn(A)

4(5.14)

K Space of compact operators on a Hilbert
space, K ∼= K (C)

4(5.14)

K (A) Completion of M∞(A) of a C∗-algebra A,
K (A) ∼= A⊗K (C)

4(5.14), 17(3.7)

T Circle group isomorphic to the 1-sphere S1 5(1.4)
X/G Space of right orbits for a right G-action

on X
5(1.6)

G\X Space of left orbits for a left G-action on X 5(1.6)
P×G Y = P[Y ] Associated fibre bundle to a principal G-

bundle P and a left G-space Y
5(3.1)

Vn(E) Frame bundle associated with a vector bun-
dle E

5(3.3)

Wn(A) Matrix frame bundle associated with a ma-
trix algebra bundle A

5(3.4)

�i∈I Disjoint union (coproduct in (set)) 5(4.2)
Z Two stage pseudosimplicial space Z re-

lated to an étale map q : U → B
5(4.5)

πn(X , x0) Homotopy groups of a pointed space
X = (X ,x0)

6, 6(5.3),
6(5.5)

Map(X ,Y ) Space of all continuous mappings from
X to Y

6(1)

〈L, M〉 Subset in Map(X ,Y ) of the maps f with
f (L) ⊂ M

6(1)

[ f ] (Pointed) Homotopy class of a map f 6(4.2)
[X ,Y ] Set of homotopy classes of maps f : X →Y 6(4.2)
S′ ∨S′′ Joint of spheres 6(5.1)
T r r-Dimensional torus 6(5.11)
B(G)=BG=BG Classifying space of the group G 7
E(G)=EG=EG Universal principal G-bundle over BG 7(2.7)
H Quaternions 7(4.3)
S∞ Infinite sphere 7(4.5),

8(9),
9(1.1)

P(Y ) Path space of pointed space (X ,x0) 8(3.3)
ω(Y ) Loop space of the pointed space (X ,x0) 8(3.3)
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C(X) Cone on the pointed space (X ,x0), but also
the space of (bounded) continuous func-
tions on X , see 3 and 4(5.1)

8(3.5)

S(X) Suspension of the pointed space (X ,x0) 8(3.5), 8(5)
E f , Cf , Zf

(K(G),n) Eilenberg–MacLane space 9, 9(6.1)
ιn Canonical class in Hn(K(G,n),G) corre-

sponding to the identity morphism
9

Hq, Hq Homology and cohomology 9(3.1)
H̃q, H̃q Reduced homology and cohomology 9(3.4)
Aq(M) Vector space of differential q-forms on a

manifold M
9(4.2)

Hq
DR(M) de Rham cohomology 9(4.2)

ab or a � b Cup product of a ∈ H p(X) and b ∈ Hq(X) 9(7.1)
F2 The field of two elements, F2

∼= Z/2 9(7.3)
P∞(R) Infinite real projective space (and corre-

spondingly for C,H)
9(7.3),
10(1.1)

w1(L) First Stiefel–Whitney class of a real line
bundle L

10(1.1)

c1(L) First Chern class of a complex line
bundle L

10(1.2)

PicC(M) Picard group of complex line bundles in M 10(1.3)
ci(E) Chern classes of a complex vector bun-

dle E
10(3.1)

wi(E) Stiefel–Whitney classes of a real vector
bundle E

10(3.7)

Hev(B, Z) Even cohomology 10(4.1),
10(5.5)

Gev(B, Z) Subset of Hev(B,Z) with zero component
equal to 1

10(4.1)

Sqi The Steenrod square 10(8.2)
pi(E) Pontryagin classes of a real vector bundle 10(9.3)

ωM = [M] Fundamental class of a manifold M 11
() � [M] Cap product 11
ωK Orientation class for compact K ∈ M 11(1.4)
Ȟi(K) Ȟi(K) = lim−→ K⊂V Hi(V ) for compact K 11(2.3)

Cl(n) Clifford algebra to n-dimensional eu-
clidean space, see 15(5.3)

12(1.5)

Spinc(n) Spinc group, quotient of Spin(n)×U(1) 12(1.6)
String(n) 7-connected covering of Spin(n) 12(6.5)

Res The restriction functor (G\top)→ (H\top) 13(1.1)
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Tr The trivial G-space functor (top) →
(G\top)

13(1.1)

Str The stripping functor (G\top)→ (top) 13(1.1)
Ind The induction functor (H\top) → (G\top) 13(1.2)
Coind The coinduction functor (G\top) →

(H\top)
13(1.2)

Quot(X) Quot(X) = G\X for a G-space X 13(1.3)
Fix(X) Fix(X) = MapG(∗,X)⊂ X for a G-space X 13(1.3)
� Adjunction relation 13(1.4),

25(2)
VectR(X , G) Category of real G-vector bundles 13(3.3)
RepR Real (not necessarily finite dimensional)

representations of G, see R(G) 24
13(3.4)

KG(X) Grothendieck functor of the semi-ring of
isomorphism classes of G-vector bundles
on a G-space X

13(3.8)

(τ) The group with two elements 13(6.1)
KRG 13(6.2)
(τ)G Cross product of (τ) and G 13(6.3)
Vect(X , G, τ) The category of (G,τ)-vector bundles over

the (τ)G-space X
13(6.5)

K̃RG The reduced version of KRG 13(7.1)
KRp, q

G (X , A) The (p,q)-suspensiongroups of KRG(X ,A) 13(7.3),
14(2.6)

P(E) Projective bundle associated to vector
bundle

14(1.1)

KR(X , A) Relative group for A ⊂ X 14(2.5)
φ! The Thom morphism 14(3.4)
O, SO, U, SU, Sp Direct limit groups 15(2.1)
RR(G) The representation ring of (G,τ)-modules 15(4.2)
C( f ) The Clifford algebra of a quadratic form f 15(5.3)
C(q, p) The Clifford algebra C(−x1 − . . . − xq +

xq+1 + . . .+ xq+p) over R

15(5.8)

F R, C or H, see, however, 2(2.1) where F
replaces only R or C

15(5.9),
15(6)

CF〈q〉[G] The Clifford algebra F ⊗R C(q,0) 15(6)
MF〈q〉(G) The Grothendieck group of the group alge-

bra CF〈q〉[G]
15(6.2)

N(n, R) The group of upper triangular invertible n
by n matrices with coefficients in a ring R

16(3.4)

H upper half plane 16(5.2)
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(G, A)Mod The category of (G,A)-modules and
morphisms consisting of A-linear G-
equivariant maps, where A is a G-algebra

17(1.5)

K0
G(X) G-equivariant K-theory 17(1.8)

KG(A) The Grothendieck group providing the G-
equivariant K-theory of a G-algebra A

17(1.9)

G � H The cross product of groups G,H related to
an action of G on H

17(2.1)

Cc(G, A) The ∗-algebra of compactly supported con-
tinuous functions G → A on a topological
group G with values in a Banach algebra A

17(2.3)

C(X ,A) The algebra of all continuous functions f :
X → A which vanish at ∞

17(3.4)

f∗ Induced morphism Ext(X) → Ext(Y ) 17(4.9)
Ext(B, A) The set of isomorphism classes of exten-

sions of B by A for two given locally con-
vex algebras

17(5.2)

C(B), S(B) Continuous cone resp. suspension of a lo-
cally convex algebra B

17(6.1)

C∨(A), S∨(A) Dual cone C∨(A) resp. dual suspension
S∨(A) of a locally convex algebra

17(6.10)

kk∗(A, B) The biinvariant functor 17(8.1)

Vectn(X) The set of isomorphism classes of n- di-
mensional vector bundles over X , see also
19(6.1)

18(1.2), 15(1.2)
19(3.3)

Algn(X) The set of isomorphism classes of n by n
matrix algebra bundles over X

18(1.4)

VectH(X) The set of isomorphism classes of vec-
tor bundles over X with fibre the Hilbert
space H

18(2.6)

AlgH(X) The set of isomorphism classes of infinite-
dimensional algebra bundles modeled on
B(H) or K (H) for a separable infinite-
dimensional Hilbert space H

18(2.6)

nH3(X , Z) The subgroup of n-torsion points in
H3(X ,Z)

18(3.8), 18

KP(X) 19(4.3)
Vectn(X) The set of isomorphism classes of CX -

modules of sheaves locally isomorphic
to C n

X

19(6.1)
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E∞p,q 21(2.6)
E p,q
∞ 21(3.4), 21(3.5)

Verc(g) The Verlinde algebra of central charge c 22(1.6)
V (n) Irreducible representation of sl(2) of di-

mension n + 1
22(2.4)

δ (J) Typical trivial bundle gerbe 23(2.6)
Kα(B) K-theory twisted by a torsion element α ∈

H3(B,Z) (bundle gerbe construction)
23(6.5)

X. A simplicial object in a category C 24(1.3)
Δ(C ) Category of simplicial objects in C 24(1.5)
R(X.) Geometric realization of a simplicial set X. 24(1.9)
C(∗) Category object 24(2.3)
cat(C ) Category of category objects of C 24(2.8)
Ner Nerve functor Ner : (cat) → Δ (set) 24(3.1)
G(∗) Groupoid in a category C 24(4.1)

U �→ P(U) Presheaf in a category 25(1.1)
Op(X) Category coming from the ordered set of

open subsets of a space X
25(1.2)

Sh (X ,C ) Sheaves with values in the a category C 25(1.6)
preSh (X ,C ) Presheaves with values in C 25(1.6)
(Cat/X) Category of categories over a space X 25(4.6)
(preSt/X) Category of prestacks over X 25(4.6)
Δ(U , F ) Descent data for a covering U 25(5.3)
(St/X) Category of stacks over X 25(5.5)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


