MPhl ACS/ CST PmtTL 2015
Modmle L0

CATEGORY THEORY % LO&IC

A nArw., ?\'HS‘@CZ.CAW\. ac e



What is Cﬁeww 4

What we are prb ge e/} 1S o PRI

Drea “F fﬁ/\-V\d?\WW\:MO?/WO %(5’9 jﬁv\ J;w ‘A
M\de& net a )U"\QDV% U()\/EAV\ 0N S i@aveg
@/wa Seks \/\W\WE Then | is a P e ﬂr\lo% OEF
fanchioms 7 Answer : ijregw? Jﬁmo\%/

Donon Scett, MWW HAEovies c)} W A~ wJAAL\,?LLOé




SET THEORY %\res an dﬁaVV\@\Nl': onevx}ﬂd
occond o matmakicel ghuetnae

Wirereos CATEGORY THEKY keSS a
'ANI\UF\W\ ov°ew4& e ! \A\/\()(ME‘-\—QV\A
dmcdures nst via Treir e}u/v\w\‘k ok

by how ﬁwﬁ -[mv\yforw\ 2. Un MDY’Ph\SMS
(’Bﬁfhme,r‘)w\ﬂ’ 6@ Lp&\C, lovvaol% Covﬁw&z)}



GENERAL THEORY OF NATURAL EQUIVALENCES

BY
SAMUEL EILENBERG AND SAUNDERS MacLANE

CONTENTS
Page
DT O COM i v 5 T 0 8 S T St 231
I. Categories and fUnCtOrs. ... .vuun ittt it it s e e 237
1. Definition of Categories. . .o uvu ettt ittt et ettt 2317
2. Examples of cateporien: s e e e S S S R R 239
3. FUnctors I tWo argUments. . s s baviuainsis s s sive S £ ses s s 241
4, EXamples OF TUNCOOS cuovaommmmn i s smomsre 5o e 6 e s S e i s 242
5. Slicing of fUnCEOrs. .. oo i it e e 245
6. Foundations. ... ......ouuutiun it e e 246
II. Natural equivalence of functors. ......... ... ... it 248
7. Transformations of fUNCtors . s v sives e siinsisis v s onive vans 248
B, 'Catepories of TUNCHOTS v uisisae s e S i S i A S e o i 250
9. Composition Of TUNCUOES. ... o v v o s s 6w e o v s e e i 250
10, B xanniiles Of e aiilOTTAREIONS .. o areemermsmmremsemers s o ooy s Srsmi s e 251
11, Groups as CategOries. ... vttt ittt et ea e e et e 256
12. Construction of functors by transformations......................coiiunnnn.. 257
13. Combination of the arguments of functors................................... 258
IIL. Bunctors ant grotps. e veeen srvermsiie s e s v s eV amnn st ss s 260
L SUDBMBCTONE . 4:5.5 501010 0w womssioire e o S50 7 57900 .5 oL 0 B8 3 8 000 W 0 T 260
15. Quotient functors. ..........ouvtiiuiiiiii e P 262
16. Examples of subfunctors. ........ ...t e 263
17. The isomorphism theorems. .. . ... ....iirn ittt et et e enns 265
18, Direct products of FUNCtors .. wvvs ey vve s i il d sy s s da S o 267
19, CRATHCURTS . cscsurima i oo s A e A S G 4 B R R R 270
IV. Partially ordered sets and projective limits...............ooiiiiiiiiiineonn.. 272
20. Quasi-ordered SBES. .. ... uv ittt e e 272
21. Direct systems a@s fUNCLOrS. . . .. ..ottt e 273
22. Inverse systemsas FUNCEOIS < i i s v mmoivs st s e 5 oain oo s e b8 anas 276
23, The categories DIt and SN0 .. oo vvvsvirrme o i s e v vai s s e 277
4. “ThHe lfting Drinciple o o ammm e s aSom i s e s o i S e s siaTe 280
25. Functors which commute with limits............... . iiiiiiiiiiiiinnannn. 281
V. Applications to tOPOlOgY . . .« . oottt e 283
20, COMPIBKEE. - ..c (asoibin s n s o8 nimmes s as mmom snnacms Am e 5 m. sy, s im 18 o B R 283
27. Homology and cohomology groups. . .......ceuvuiieiniriirrrininennneenn. 284
28 DUAlity oo v e e R Y e e R R 287
29. Universal coefficient theorems. .. ..., 288
30. Cech hOMOIOZY BIOUDPS. .« v v vttt tets ettt et ettt e e e e 290
31. Miscellaneous remarks. .. ....oouunn it i e 292
Appendix. Representations of categories. ...........oouiiiiiriiinr e eernnnnnns 292

Introduction. The subject matter of this paper is best explained by an
example, such as that of the relation between a vector space L and its “dual”
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