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These lecture notes are the contents of a two-term course given by me durL~ 

the 1970-1971 academiz year as Morgan Ward visiti~ professor at the california 

Institute of Tecr.nology. The students who took the course were mathematics seniors 

and graduate students. Therefore a thoroClgh knowledge of algebra (a.o. lillear 

algebra, theory of fbite fields, characters of abe liar. groups) and also probability 

theory were assumed. After introducing c~1ng theory and linear c~es these notes 

concern topics mostly from algebraic coding theory. The practical side of the 

subject, e.g. circuitry, is r.ot included. Some topiCS which or.e wOClld like to 

include in a course for st",dents of mathematics sClch as bounds or. the inf::>rmation 

rate of codes and many conr.ections between combinatorial mathematics and coding 

theory cOClld not be treated due to lack of time. For an extension of the course 

into a third term these two ';;opics wOClld. have been chosen. 

Alt.hough the material for this course came from llBny sources there are three 

whicr. contributed heavily Il."ld whicl: werc "Red as suggested reading material for the 

students. These arc W. W. Peterson's Error-Correcting C~es ([15]), 

E. R. Berle:-tnmp's Algebraic Coding Theory ([5J) and several of the fuCRL-reports 

by E. F. Ass~s, H. F. Mattson and R. ~~ryn ([2], [3], [4j a.o.). For several 

f~itful discussions I would like to thank R. J. McEliece. 

rhe extensive treatment of perfect codes is due to my own interest in this 

topic and recent developments. The reader who is familiar with codir~ theory will 

notice that in several places I have given a new treatment or n~ proofs of known 

theorems. Since coding theory is young there remain several parts which need 

polishing and several problems are still open. I sinzerely hope that the co",rse 

ar.d these notes '~ill cOlltribute to the grewing interest of mathematicians in this 

fascinating subject. 

For her excellpnt typing of these lecture notes I thar~ Mrs. L. Decker. 

Pasadena, March '971. J. H. var. Lint. 
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Pta) and Prob (a) ·:lonote the probability of the event a. 

Vec~ors are denoted by underlined s~nbols, e.g. ~, l' 9. 

(~,~) :.5 the t:sual inne:- product. 

a b 1s a product of vectors which is defined in (2.3.1). 

R(n) is t'lC n-d1.:nensi<>nnl ve~t:)::: space (over a ~pol!ified f:'eld Gl·(q)). 

Sys~cm5 wtt:~ binary o'Pemt~onG arc dC'noted by givinG "he set and th" operation, 

C.e. (GF«J[xl,+, ) in thC' riql of polynom:!.a:r. w:':.h cOl'fficiento i:1 GF(q) a:od 

a<,d1tl0'1 ee'1o~ee by .;- and ou'.tip::'icatio!'l de!'loted wIthout. n "peeial cymbo::'. 

Fur ~triceo A ane vectors x :he transpose is AT resp. xT 

If a nne. b are integers t!'len a ib means "a divides b". 

A := B is used wr.e~ the expression B defines A. 

A = Jl does !'lot exclClde A = B. 

1 refers to tt.e references at the end 0:- the notes. 




