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The Undergraduate Major in 

Computer Science 

December 14, 1978 

Starting in 1979-80, the Department of Mathematics will 
offer an undergraduate major in computer science in addi tion to 
the major in mathematics. Historically, academic work in 
computer s cience at Dartmouth has had its focus in the Department 
of Mathematics~ This situation results not only from the close 
ties between the Department and t he Ki ewit Computation Center, 
but also from the fact that a strong background in mathematics is 
ne.eded for serious work in computer science and from the 
substanti a l overlap between the two disciplines. 

In the past, the Department of Mathematics has offered a 
computer science option on the major in mathematics, several 
regular courses in computer science, and occasional special 
offerings . The new major and the c ourses associated with it will 
strengthen these offerings and will provide academi c work in 
computer science co~mensurate with Dartmouth's established 
reputation in the use of computers in education. 

The major in computer science is designed t o provide a 
broader c overage of t he growing discipline o f computer science 
than is afforded by t he computer science option on the ma jor in 
mathematics. It will enable interes t ed students to focus their 
studi es directly, rather than indirectly, in computer science . 
The major in computer science will also provide a valuable 
academic complement to the excellent professional experience that 
some students now receive through employment in the Kiewit 
Computation Center. 

For s tude nts with primary interests in other disciplines, 
the new c ourses will make it easier to construct meaningful 
majors modified with computer sci ence. Furthermore, restruc tured 
introductory courses will provide a founda tion for all students 
who wish to make serious use of computing . 
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Requirement s for t he ma jor 

The following requirements must b e fulfilled by studen ts 
wishing to major ~n computer science. 

~requisites: Mathematics 3, 4 , 13 (or 1 4 and 1 5), and 1 8. 

M_ajqr requ:j..rements: Eigpt courses are required beyond the 
prere_guisites. These i nclude 

~1) Mathematics 28J~ 

(2) 

/(3) 

'4) 

(5) 

at least three c o urses in computer sys t ems 
(Mathematics 3t:, @ , @ , 58, 68) , 
at least one cour se in the t heory of compu ta t ion 
(Mathematics @, 4 7 , 59) , 
at least two courses in mathematics relate d t o 
computation (Mathematics (iQ), @ , 26, 40, 41, 50, 56) , and 
o ne other course, either ~~m the above list or from the 
offer ings o f t he Mathematics Department wi t h course 
numbe.rs a bove 20. e.:.!-le.r .2" w 30 'o.- ~<& 

S tudents must h a ve t h e i r major programs approved by the 
Department . 

(For students who have begun their study of computer science 
pri or to 1979-80, the fo l lowing adjustments may be made in the ~ 
requirements for the c omputer science major. The p r erequisite of~ 
Mathematics 18 may be satisfied by the old Mathematics 28, and 
any course numbered 20 or aBove offered by the Department may-be H ~t ~7 
substituted for the n ew Mathematics 28 ! n requirement (1). T~ ~ ~ 
old versions of Mathemat~cs 48 and 58 count towards the ~ l 
f ulfillment of requirement ( 2) • Mathematics 88 in 19 78W and I 
l 9 78S serve to fulfill r equireme n t (3) , as does Mat hematics 69 in 
1977X.) 
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Courses 

Following are descriptions of the computer science courses 
to be offered by the Department of Mathematics. These courses 
replace the former versions of Mathematics 28, 48, and 58; they 
also regularize certain past offerings of Mathematics 69 and 88. 

Mathematics 16. The role of the co~puter out side t he sciences 

66016 79X, 80W, 80X, 81W, 81X, 82W 

This course studies nonscientific applications of computing 
and is designed primarily for stude nts having little or no 
computing experience. Topics may include game playing, 
information retrieval, and musical composition. Each student 
wil l be trained in the use of the computer and wil l be expected 
to do a project involving extensive use of the computer. 

This course does not count towards the maj or in mathematics 
or the major in computer s cience. Prospective majors, as well as 
students who intend to take further c ourses in computer science, 
should elect Mathematics 18. Not open to students who have 
completed Mathematics 18. 

Prerequisite: Mathematics 6 or 20, or p e rmission of the 
instructor. 

Mathematics 18. Introduction to computer science 

66018 79F, 80S, 80F, 81S, 81F , 82S 

This course provides an introduction to the fundamental 
concepts and techniques of computer science. Through a surv ey of 
applications of computing, it focuses attention on the desigp and 
implementation of efficient algorithms for the manipulation of 
data and for the solution of both numerical and nonnumerical 
problems on a computer. Particular algorithms for searching, 
sorting, simulation, approximation, and text processing are 
studied in some detail. Students are introduced to programming 
in a high-level computer language. 

Prerequisite: Mathematic s 4, or Mathematics 3 and 6. 

(Commentary: This course is practically identical to the old 
Mathematics 28 minus its requireme nt for a significant term 
project, which is deferred to the new Mathematics 28. Students 
will be able to use the time formerly devoted to the term project. 
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to aqquire a more thorough grounding in the fundamentals of 
programming and algorithm development. The prerequisites for the 
course have been reduced to be more in line with what is actually 
demanded of students and to enable students to elect a course in 
computer science prior to the time they must selec t a major.) 

Mathematics 28. Programming system design and development 

66028 80W, 80F, 81W, 81F, 82W 

This course extends Mathematics 18 by considering more 
substantial appli~ations of computing. Emphasis is placed 
equally on programming techniques a nd methodology_ ~. Techniql;les 
covered include recursion, coroutines, list processing, and 
parsing. Methodology is developed for combining small modules 
into large systems. Students will complete a substantial term 
project on a topic of their own choosing. 

Prerequisite: Mathematics 18. 

(Commentary: Thi s new course covers the material that 
spilled over from the old Mathematics 28 into Mathematics 48, 
pr~venting that course from giving a thorough treatment of 
advanced topics. The prereq\;lisite of Mathematics 18 tog~ther 
with the emphasis in thi s course on large systems and programming 
methodology will enable students to undertake a more significant 
term project than is possible in a first course on computing.) 

Mathematics 37. Computer architecture 

79X, BOX, 8lX 

.. The architecture and organization of a simple computer 
system i s revealed by an examination of how a particular computer 
imp lements the programming features provided by its assembly 
language . Topics covered include how information is represented 
in memory, how the central processor is controlled by a program, 
and how data are transferred to and from peripheral devices. 

Prerequisite: Mathematics 18. 

(Commentary: This is a new course which will provide a tie 
between the computer science offerings of the Department of 
Mathematics and the digital electronics courses of the Department 
of Engineering Science.) 
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Mathematics 38. Information systems 

~ 80S, 81F 

This course concentrates on schemes for repr esenting complex 
information structures within a computer . system and also on the 
design of efficient algorithms for p~ocessing these structures 
and for retrieving the information they contain . Algqrithms for 
storage allocation and deallocation are examined in s ome detail, 
as are techniques for storing" retrieving, and manipulating larg_e 
amounts of data. The techniques di scussed are applied to the 
construction and analysis of specific information systems . 
Attention is also paid _to t h e effect of system design on the 
users of information systems and on society at large. 

Prerequisite: Mathematics 28. 

(Commentary: This course is identical in content t o the old 
Ma thematics 58, but i s moved earlier in the curriculum to place 
greater emphasis on an important application of computing . ) 

Mathematics 45. Design and analysis of algorithms 

~ 81W 

A combinatorial study is made o f a.lgori thms for applications 
s uch as searching, s orting, counting,_ graph and tree 
manipulation, scheduling, pattern matching, and Fourier 
transformations. Estimates of the time and space required by 
specific algorithms are obtained, and the intrinsic complexity of 
problems is measured by the minimum resources that must be 
consumed by any algorithms for thei r solution. Methods for 
establishing the correctness of algorithms are also treated. 

Prereq~isite: Mathema tics 28. Mathematics 20 o r 21 also 
provide useful background , but are not required . 

(Commentary: This course was offered for the fi r st time in 
197~-79. It and the new Mathametics 47 will be offered in 
alternate years.) 
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Mathematics 47. Mathematical models in linguistics 

66047 SOW, 82W 

This course studies the f ormal theories of syntax arising 
from the work of Choms ky. Regular, context-free, context­
sensitive, and unrestricted gramma rs are introduced tog~ther with 
.finite state, pushdown , linear-bounded, a nd Turing automata 
capable of recognizing the l anguages generated by these grammars . 
Applications are made of the general theory to the study of both 
natural and computer language s. 

Prerequisite: Mathematics 18. 

(Commentary: Related courses in linguistics are offered by 
other departments. This course wi ll strengthen the linguistics 
and computer science offerings of the College. It will b e 
offered in years alternate to Mathematics 45.) 

Mathematics 48. Programming l anguages and their implementation 

80F, 825 

The design of programming languag.es is studied tog~.ther with 
formal i sms for spec.ifying their syn t ax a nd semantics and together 
with techniques for processing prog~ams wri t ten in these 
languages. Various languages are compared with respect to their 
handling of expressions, control struct~res, procedures, data 
structures, and input-output . The implementation of language 
processors is addressed t hrough a study . of assemblers, 
interpreters, compilers , linkers, and loaders. 

Prerequisite: Mathematics 28. 

(Commentary: Some of this material was covered in the old 
Mathematics 48. Treatment in greater d~pth is made possible by 
moving introductory ma terial on programming methodology t o the 
new Mathematics 28 and by replacing it with material more 
directly rela t ed to programming language design.) 
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!1athematic s 58 . Operating systems 

66058 79F, 818 

This course studies how c omput e r ope rating s y s t ems alloca t e 
resources and create v i rtual machines for the ex ecu tion of user 
jobs. Topics covered i nclude storage managemen t , scheduli ng, 
c o ncurrent process ing , shared access to files , synchronization, 
and data pro tection. Both abstract models and actual example s of 
operating systems wil l be studied. 

Prerequisite: Mathematics 28 and 37. 

(Commentary: Th is i s a new course, t hough some of the 
topics contained in it have been covered sporadically in past 
offerings of Mathematics 48 .) 

Mathematics 59. Theory of computation 

6605 9 8 0S, 828 

A precise ma t hematical formulation is given for the notion 
of computability in order to address questions concerning 
uncomputabili ty and the intrinsic complexi ty of co~putation . 
Topics covered include models for computat ion , recursiv e and 
recursiv ely enumerable sets, unsolvable p r oblems, red u c i bi li ties 
and their associated degree structures, a nd the comp lex i t y o f 
decision procedures. I mpl i cation s of the r esults obtained f or 
the foundations of ma t hematics are also considered . 

Prerequisite: Mathematics 45 or 47. Mathemati c s 39 or 69 
also prov ide useful bac kground, but are not required. 

(Commentary: This course provides for a more thorough 
treatment of resul ts on undecidability and incompleteness than is 
possible in Mathema tics 39 a nd 69, thereby strengthening the 
l ogic and c omputer s cience offerings of the Department. It wi ll 
be off e red in y e ars a l ternate to Mathematics 89.) 
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Mathematics 68. Topics in computer science 

66068 8l.S 

Each offering of this course will concentrate on a 
particular topic of current interest in computer s cience. 
Representative topics include a rtifi cal intelligence, natural 
language_ p:r,oc.e$sing, cqmputer grap;hi cs, or s imulation and 
modeling. 

(Commentary: This course will be offered in a lternate 
years. Special topics in computer science were offered formerly 
under the rubric of Mathematics 88. ) 

In addition to the above courses, the following c ourses i n 
mathematics relate d to computa t ion c an be used to fulfill the 
requirements of the major i n computer science. 

Mathematics 20. 
Mathematics 21.. 
Mathematics 26. 
Mathematics 40. 
Mathematics 41. . 
Mathematics 50. 
Mathematics 56. 
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Discrete probability 
Introduction to combinatori cs 
Introduction to numeric a l analysis 
Probability and statistical inference 
Linear algebra 
Applied probability and statistics 
Numerical analysis 
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Schedule of course offerings ... 

The current and futur e schedule of course offerings in 
computer science is shown by term and by_year . 

1977-78 

Introductory 
Systems 
Theory 

1978-79 

Introductory 
Systems 
Theory 

X 

16 

69 

X 

16 

o Two sections offered. 

1979-80 

Introductory 
Systems 
Theory 

l 980-8l 

Introductory 
Systems 
Theory 
Topics 
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X 

X 

16 
37 

Current 

F 

45 

Future 

F 

~ 

58 

F 

F 

18, 28 
38 
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