Homologische Algebra

Encyclopedia of Mathematics

https://encyclopediaof math.org/wiki/Homological_algebra

Homological algebra — The branch of algebra whose main study is derived functors
on various categories of algebraic objects (modules over a given ring, sheaves, etc.).

AN INTRODUCTION
TO HOMOLOGICAL

ALGEBRA
Learning homological algebra is a two-stage affair. First, one must

learn the language of EXt and Tor and what it describes. Second, one must
soseen s rormany D€ able to compute these things, and, often, this involves yet another
Oroeerity of linle language: spectral sequences. The following exercise appears on page 105
o of Lang's book, ‘‘Algebra’": ““Take any book on homological algebra and
prove all the theorems without looking at the proofs given in that book.™
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Homological algebra is a tool used to prove nonconstructive existence theo-
rems in algebra (and in algebraic topology). It also provides obstructions to
carrying out various kinds of constructions; when the obstructions are zero,
the construction is possible. Finally, it is detailed enough so that actual cal-
culations may be performed in important cases. The following simple ques-
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Meine Definition:
Homologische Algebra ist alles, was Sie brauchen, um

meine Vorlesungen zur Algebraische Topologie
(Topologie | & Topologie Il) zu verstehen.
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Algebraic Topology

Allen Hatcher

’eop. 5/&61655
Theorem 3B.6. If X and Y are GH~eomplexes and R—is-a-principalideal-domain,

then there are natural short exact sequences

0— @ (H,(X8B) (V) — @y XX Db —

D Torg (Hi(X&), Hyi-1(YA)) — 0

and these sequences split.

/f/\ AS B Z‘\&ﬂ A(:’ y;\-sﬂ I
qtewe((s (oc (.../...)=0 et i
-Q,I’O\a (é-a"\

‘U (es) = H) o He
3 Zjﬁz
/ (Z/ Z \ &/

Z 2="1+1
2O Z ) 1=1+0=0+]

Il

H (s s H (58 H (chs/
ILS . I
Z L @7 Z



O Ll o H (K ) 725 P/Z(\;")(Lgy
o H, (k) 2 //I,,(glx}D//
also K /2( < 1—‘(} k (mfc/mf

o W'D‘o wod/O (’")



