SIMON FRASER UNIVERSITY S.79-143

‘, MEMORANDUM
To..... SN AL from...N.R. Reilly..Chairman.. . .......... ..
Senate Committee on
.......................................................... ...Undergraduate. Studies...............
SubjectComputing. Science. Program............| Date. ... 15 Novemhex.1978.......................
Revisions .

Action taken by the Senate Committee on Undergraduate Studies
at its meeting on October 24 and November 14, 1978 gives rise to
the following motion:

MOTION
-~

That Senate approve and recoermend approval to the Board of
Governors ©Of the proposed revisions to the Computing Science
Program as outlined below and detailed in S78-143:

a) New Course Proposal - CMPT 405-3, Design and Analysis
of Computing Algorithms
b) Changes in upper division course requirements
(1) Requirements for a Major in CMPT.
(2) Additional requirements for the degree.
(3) Requirements for Honors in CMPT.
(4) Additional requirements for the degree
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N.R. Reilly
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MEMORANDUM

Mr. H.M. Evans

Faculty of Interdisciplinary Studies
Undergaduate Curriculljum 'Cgr)r,xmitte

- Computing Algorithms

The attached new course proposal, CMPT 405-3 - Design and Analysis of
Computing Algorithms, was approved at the October 3, 1978 meeting of the
Faculty of Interdisciplinary Studies Undergriaduate Curriculum Committee,
subject to circulation to other faculty curriculum committees for overlap

consideration.

As per the attached memo, this course was sent out for overlap considera-

tion October 11, 1978.

Please place this on the agenda for the next meeting of the Senate Committee

on Undergraduate Studies.

JB:jk

Attach.

Janet Blanchet

OCT 1 6 1978

REGiSTRAR'S OFFICE
MAIL DESK



SlMON FRASER UNIVERSITY

MEMORANDUM
CHAIRMEN OF FACULTY ...l From. Doug Seeley .. .. ... . R .
. CURRICULUM COMMITTEES . ~ _ Computing Science Department... .. ... .
Subject.. . Proposed CMPT 405 Course | Date . October 11, 1978

Faculty of Science - Dr. David Ryeburn
Arts ~ Dr. Wyn Roberts
" Education ~ Dr. M.F. Wideen

Registrar - Mr. Harry M. Evans

Enclosed for your perusal, is the description of a proposed new course
in Computing Science, that is being considered by the Faculty of Interdisciplinary
Studies for forwarding to SCUS. Copies have also been sent to MATH some time ago.
I trust that the ratlonale speaks for itself; if not please feel free to contact
me.

DARS:ajj




. . SENATE COMMITTEE ON UNDCRGKADUATE_STUPIES
NEM COURSE PROPOSAL. FORM

. Celendar Information Dopartment Comput ing Science

Abbreviation C°“i_fffz___ Course Number: 405 Credit Hours:_J Vector: 3-0-()
Title of Course: Design and Analysis of Computiug Algorithms
Calendar pescription of Course:

Models of Computation; Methods of Algorithm Design; Complexity of Algorithms;
Algorithms on Graphs and Integers, Sorting ani Searching, NP-Complete Problems,

Applications in Graphics and Artificial Intelligence.
Bacure of Couxse
Prerequisites (or special fnetructions):

CMPT 201, CMPT 205, or MATH 243

What course (courses), if any, iz being dropped from the calendar if this course is
approved: ,

2. !s!.‘ul‘n‘
Nov frequeatly will the course be offered? Fall of each year, initially in 79-3

Semester in which the course will first be of fexed?
Which of your prasent faculty would be available to make the proposed offering

posaiblel
J. Barenholtz, Doug Seeley, W. S. Havens

3. Ohjectives of the Course

To provide students with sufficient tools and understanding of the analysis
of common computer algorithms that they may apply this knowledge to those
algorithms which they will design.

4. Sudgetary and Space Requirements (for informaticn only)

What additional resources will be required in the following areas:
Taculey Faculty provided previously. |
sgaff

Libratry

Audio Visual

Space

" NONF

Equipment Computer time for a typical CMPT course say CMPT 305
Computing Center support of the language PASCAL.

S. Approvsl ' ’
Dete: {/zf;r/p ra g S e ”f | W 78
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Daan , Chalrman, SCUS/
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Rationale
Since the early 70's, this has been recognized as the primary core subject ‘
of Computing Science, and has becn adopted by the vast majority of Computer Science
e programs in North America. Paraphrasing the proposed textbook:

"The study of algorithms is at the very heart of computer science.
In recent years a number of significant advances in the field of
algorithms have been made. These advances have ranged from the
development of faster algorithms, to the startling discovery of
certain natural problems for which all algorithms are inefficient.
These results have kindled considerable interest in the study of
algorithms, and the area of algorithm design and analysis has
blossomed into a field of immense interest. The interest of this
course 1is to bring together the fundamental results in this area,
so the unifying principles and underlying concepts of algorithm
design may more easily be taught.”

The introduction of this course is a major step in alleviating a perceived
weakness in the current CMPT couise offerings, i.e. the lack of a strong theoretical
~ core. This does not imply that Computing Science is going to swing to the theoreti-
cal, but rather the broad coverajgie of the diversity of computing science in our
curriculum will be complemented by a course of unifying concepts. This is a course
that is concerned not just with applications of programming but with what con-
stitutes a "good" or effective program (algorithm).

There exists some potential overlap with MATH 343; however where this can
occur, the emphasis of CMPT 405 will be on the analysis of an algorithm's complexit
and not on combinatorial theory. This matter has been discussed with appropriate ‘
" members of the MATH faculty. ' '

In summary, this course rejpresents a well-defined body of knowledg: that
is perceived to be the key theoretical component of our discipline. This fact
is recognized as well by its inclusion as a required course in a proposal for new
Upper Division requirements.
Textbook -- Aho, Hopcroft, & Ullman, "The Design and Analysis of Algorithms.

References —-- Knuth, "The Art of Computer Programming'

Vol, 1: Fundamental Algorithms
Vol. 3: Sorting & Searching

Shamos, "Computational Geometry"




CUURSE OUTLINE

Proposed O®T 4035 Outline: Design and Analysis of Coputer Algorithms

In all of the topics mentioned below, the emphisio i{® on the analysis .

of the computational complexity of algorithms in these ardds.

6.

7.

8.

10.

Modala of Camputation: the complexity of algorithus; ‘M programs
stored program model, telationfhip between

Turing Machises and RAM, a language for expressihg alforichms.

Methods of Algorithm Design data structures, ricﬂ‘i‘i“n. divide-and-

conquer, balancing; bliéRtrack programming,
branch end bound, dynamic programming.

Dste Bepresemtation: set operations, binary sedfch tites, optimal

search trees, balanced tteés, ddecionaries and
priority queues.

Sortings the types snd uses of internal sortd, optim#l sorts, Heapsort,
Quickeort, order statistice, some metliods of external sorting.

Saarching: Vinery tree searching, balanced trees, interpolation search,
hashing, retrieval on secondary keys.

Rlamaazaxy Mumaric Algorithas: integer multiplicatiofi and diviaion;

polynomial evaluation, modular arithmetic,
metrix sultiplication, Boolean matrix multiplicdtioh.

Algorithms op Craphe: spanning trees, depth-first sesrch, path-finding,
shortest paths.

mm_co_;__m;t_u: convex hulls, inclusior prbbléms, intersection

problems, closest-point problems.

Alsorithes ip Accificial Intelligence: pattern matchifg, alphabeta pruning.

¥P-Complete Problems: the classes NP and P, the eqxnivéience of various
NP-complete problems, intractable problems.
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MEMORANDUM
o..... . Mr. H. M. Evans, . B .f From__J. Blanchet, Secretary. of the .
‘ Faculty of Interdisciplinary
.................... Registrar & Secretary of SCUS.. .. Studies Undergraduate Curriculum
_ . Committee.
Subject.. . 1.S5.€. 78-19 (a) revised. | ~ Date..... . .. ......0October 30/78. .. ..
' Computing Scignce '

'Curriculunrchaqgééu

Changes to the requirements for the Computing Science Major and
Honors were gppraoved at a meeting of the Faculty of Interdisciplinary
Studies Undergraduate Curriculum Committee held on October 10/78.

Computing Science sybsequently modified the changes, and these
have been appraved via a telephone poll of the members of the
Faculty of Interdisciplinary Studies Undergraduate Curriculum
Committee. At the pext formal meeting of this committee these
items will be patified. :

Would you please place this item on the agenda for the next
meeting of the Senate Committee on Undergraduate Studies.

Janet IBTanchet.

Attachment.




¥or the rationale below, the department of Computing Science recommeuds
calendar changes to reflect changes in lLioper bhivision Course Requirements:

Rationale

Computing Science is a rapidly evolving and diverse discipline. It is
“intrinsically interdisciplinary, requirviang knowledge of programming, the-
theory of computation, the logical circuits and hardware coumponents of computers,
the organization of information systems, numerical methods, graphic disolay,
problemsolving, and the architecture ot systems and machines.

A student with a degree in Computing Science should have both breadth
and depth of knowledge in the field. The student should obtain experiencec of
the above diversity through course work, yet have studied some of these areas
in sufficient depth that the student may pursue gradudte wotk or display
recognized skills in the computing community.

The previous calendar requirements specified neither breadth nor depth,
only required courses. The scheme described here not only frovides this but
supplies a coherence to the department's course offerings tHat will help the
student select a well-rounded program of courses.

In addition, the courses required for the degree have EEen revised to
more accurately reflect a core of knowledge that any computing scientist can
be assumed to have.

Proposed Calendar Entry: (to replace material at current locations
pages 296-297 from "Upper Division Course
Requirements up until "Program for a Minor ...")

Uppver Division Course Requirements

Attention is drawn to the lower division courses stated above. Majors
and Honors students are required to consult a departmental advisor before
submitting a program of study.

Requirements are structured according to the areas of cOncentration
shown in Table 1. Each course appears in one area, but a felv courses also
overlap other areas to an extent that permits their uBe it &ther areas as
well. These courses are enclosed in parentheses in Table 1. When a course is
selected from an area to fulfill a breadth requirement, this course should
normally be one of the key courses for the area, as ihdicateéd in Table 2.

Note that no upper division course may be counted for seméster hour credit
toward two separate requirements, althotigh it may be used to fulfill course
content purposes in more than one area. For example, MATH 306 may be counted
toward the 30 hours of upper division Computing Science coutses or as part of
a 15 hour concentration in Mathematics but not for both.



TABLE 1

Area Course Title
Computer Design and CMPT 390 Digital Circuits & Systems
Organization CMPT 400 Hardware-Software Architecture I
: (CMPT 401) Hardware-Software Architecture II
CMPT 491 Computers in Real-Time Experiments
MATH 401 Switching Theory & Logical Design
Software Systemg¥ CMPT 301 System Development Methodology
. CMPT 305 Computer Simulation & Modeling
CMPT 401 Hardware~Software Architecture II
CMPT 404 Computer System Measurement &
Evaluation
(CMPT 491) Computers in Real-Time Experiments
Information Systems* CMPT 302 System Development Projects
CMPT 350 Information and Public Policy
CMPT 354 Information Organization & Retrieval
CMPT 370 Management & Information Systems I
C(MPT 371 ‘Management & Information Systems I‘
Intensive Applications CMPT 351 Introduction to Computer Graphics
(MPT 380 Computational Linguistics
CMPT 410 Artificial Intelligence
CMPT 451 Interactive Graphics & Animation Systems
Theoretical Computing (MPT 405 Design & Analysis of Algorithms
Science MATH 306 Introduction to Automata Theory
MATH 343 Combinatorial Aspects of Computing
MATH 401 Switching Theory & Logical Design
MATH 402 Automata & Formal Languages
MATH 403 Algebraic Theory of Automata
Analytical Tools for (CMPT 305) Computer Simulation & Modeling
Scientific Computation CMPT 360 Computation for Statistical Data
Processing
MATH 308 Linear Programming
- MATH 316 Numerical Analysis I
(MATH 343) Combinatorial Aspects of Computing
MATH 408 Discrete Optimization

* Software in this context is distinguished from Information Systems which
are meant to include data bases and systems for management decision-making.




TABLE 2
Area Key Course(s)

-Computer Design and Organization CMPT 400

Software Systems CMPT 301

Information Systems , CMPT 354

Intensive Appiications CMPT 410 or CMPT 351
‘ Theoretical Computing Science MATH 306

Analytic Tools for Scientific Computation any course




PROGRAM FOR A MAJOR IN COMPUTING SCIENCE ‘

Attention is drawn to lower division course requirements, as prerequisites,
.as described in the preceding cections.

(a) Yor a Major in Computing Science students must complete:-

thirty hours of upper division Computing Science courses including
CMPT 354, 405, and 493. The 30 hours of Computing Science courses must
satisfy the following distributjon requirements:

i) Depth Requirement:
Concentrations consisting of 3 courses from two of the areas shown
in Tahle 1. Theoretical Computing Science and Analytic Tools for
Scientific Computation may not both be counted as Depth Areas.

Note: In exceptional circumstances, different depth areas may be
considereq apd sanctioned with the approval of faculty sponsor
and the Cyrriculum Committee.

ii) Breadth Requirement:
Three different courses from distinct areas selected from the
remaining areas (each course should normally be a key course,
in the area as indicated in Table 2-if not previously taken).

iii) Any other upper division Computing Science course to bring the ‘
total upper division hours to at least 30.

(b) In addition, for the general degree students must include a concentration
in a discipline (department) other than Computing Science, approved by the
program advisor, consisting of at least 15 semester hours, and including
at least 6 hours of upper division credit.

(c) For a general degree with a Major in Computing Science a student must
complete 120 semester hours, with an overall minimum of at least 45 hours
of upper division credit.

Students are advised to consult the University and Féculty regulations governing
graduation requirements which are specified elsewhere in the calendar.
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PROGRAM FOR HONORS IN COMPUTING SCIENCE

Attention is drawn to lower division courrse requirements, as prerequisites,
as described in the preceding sections.

(a) For Honors in Computing Science students must complete:-

fifty hours of upper division Computing 5cience courses including
CMPT 354, 405, and 493. The 50 houtrs of Computing Science courses
must satisfy the following distribution —requirements:

i) Depth Requirement:
Concentrations consisting of 4 courses in one of the areas shown
in Table 1 and 3 courses it edch o? two other areas. One of the
three areas chosen must be Theoretical Computing Science

Note: In exceptional circumstances, differen: depth areas may be
considered and sanctioned with the app:oval of faculty sponsor
and the Curriculum Committee.

ii) Breadth Requirement:
Three different courses consistlng of one course from each of the

remaining areas (each course should normally be a key course in
the area as indicated in Table 2, if not previously taken).

iii) Any other Computing Science courses to bring the total upper division
hours to at least 50.

(b) 1In addition, for the Honors degree students must include a concentration
in a discipline (department) other than Computing Science, approved by
the program advisor, consisting of at least 15 semester hours, and
including at least 6 hours of upper division credit.

(c)  For a degree with Honors in Computing Science a student must complete 132
semester hours with an overall minimum of at least 60 hours of upper

division credit.

Students are advised to consult the Universitv and Faculty tregulations governing
graduation requirements which are specified elsewhere in the calendar.
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