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Definition of categories
Examplesofcategories

II Definition of categories
Thenotionof categorywas introduced by S Eilenbergand S MacLane in 1942

Slogan Morphisms are themostcrucial notion

Def2 I A category e consistsof thefollowingdata
111 A class of objects Obe

21 For any A.BE Obe there is a set Hom AiBI f E HomA B is called morphism

fromA to B denoted as f A B

BF or any triple A B d the is a composition
HomCB C x HomLABI HomCA

dllg.fisgof
They satisfy

Lil HomA B7 HomLA B if A A and B B

ii Forany f EHomA BI gEHom1B di hE HomCC.D we have

shogiof hocgofl

This means we can write down f o ofn without ambiguity
iii For any AEObe there is a special element idA EHomCAAl called identity
which satisfies idAof f and goidA 9 for all f EHom BAl and g EHomCABI



Def22 If Obe is a set then e is called a small category
Notewe assumeHomA B be a set this is not the case forgeneral situatiation

This is category enriched in Set If HomAB are sets forall A B the category

is called locally small In this sense small category is category that is leially
small and Obe is a set

Def2.3 For f EHom A BI if there is a gEHomBAl such that
fog idBand gof idB

f is call isomorphism and f g In thiscase A and B are called

isomorphic

Def2壬 Forcategory e O is called a subcategoryof e if
111 ObDE Obe

2 Homo AB7 HomeCA B

If forany A B HomoCABI Home A B D is called a full subcategory of C
III Examples of categories

Exp I Thecategory of sets Set

Exp2 Thegroupcategory Grp

Exp3 TheAbeliangroupcategory Ab

Exp4 The ringcategory Ring Unitalring Ring1

Exp5 The commutative ringcategory CRing

Exp6 The category of F vector spaces VectF

Exp7 The category of modules RMod.ModR.RMod.si

Exp8 Thecategory of topologicalspaces Top
Exp9 Forpatiallyorderedset poset take Obe R for any aibEP.de fine

Homla bi a b
means singlepoit set

a b

This is a category

Exp10 Let Obe a Hom 1 G group G or monoid G e is a

category


