tabling Math Courses
at USNA

= y Midn 2 /c Grant Miller

i,:—'— ~ 14Apr MORS 2010

Advisor: Doug Altner



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
14 APR 2010 2. REPORT TYPE 00-00-2010 to 00-00-2010
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Timetabling Math Courses at USNA £b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
U.S. Naval Academy,121 Blake Road,Annapolis,M D,21402 REPORT NUMBER
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES
Education and Professional Development Colloquium: " Operations Research, A Global Solution
Methodology" 14-15 April 2010, Army Logistics University (ALU), Ft. Lee, Virginia.

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17.LIMITATION OF | 18.NUMBER | 19a NAME OF
ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 16
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



n De: SCTi] tlon

m C als

.

o L o=
_-,'__ _J-,: .
& ..
| i
R -
e =

S
- 3 —.._.‘__

=== Dat. zVarlables /Constraints
ZTT ﬂfEfEmammg issues

- * Questions?



courses currently scheduled by
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ly cumbersome

. -_75- : -number of variables (200+ sections, 80+
=" _1;,%'- nstructors, etc.)

" Many constraints: professor and room
_:‘-:_';' _,gavallablhty, course meeting times (three times a
~— ~  week, four times, etc.)

= — Results in several days of work by some faculty
member
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Programming to provide Math
I__1t with a feasible schedule

-.:fi smg GLPK
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- [deall: y, produce a decision tool to simplify future

~~ scheduling
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= aln experience in large-scale IP scheduling
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— 'problems
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: ~ — Preparation for internships and postgraduate
work
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------ m of this magnitude
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= o structure defined (e.g. MWF, TR,
;-:_-:"' "etc )

R ooms available
— roughly 85 rooms (4 computer labs)

® Period construction preset
— Monday-Friday, 6 periods each
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) 'rse 1” represents some number
Q 3) of consecutive sections of the

= '-~Same coursce

~  — Ex. Professor Miller teaches 2 sections of

course Math101 beginning in period 2 in
room 001
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lgebraic Notation:
= Fer every course 1.
Xi,j,k =1 | summing over

j in Periods, k in Rooms
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d Calculus courses must take place
TWRF periods”

= Stralnt for each type of class
ubj Ct to calc5fi in CALC5PER}:
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'In MWF, k in ROOMS} x[i,j,k] +

"éhnr -{u in MTWF, k in ROOMS} x[i,u,k] +
sum{v in MWRF, k in ROOMS} x[i,v,k] =

® Slightly more complicated constraint:
® Indices change to 0’ and vV’

|I ;J_N!‘.

* Sum = 0; make objective true with a constraint making
the inverse false
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:.f !f lunchl{] in PERIODSTS3, k in ROOMS}
{1 in T WOCOURSES} x|1,], k]

_ = T WOCOURSES = back-to-back courses, i.e. two
e periods of Multivariable Calculus taught
S consecutively
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to 0 overlap3{j in PERIODST4 k in ROOMS}:

7 {DURSES} X[1,],K] +
in TWOCOURSES v in TWOCONFIj1} x[i,v,k] +
{iin THREECOURSES u in THREECONF[1} x[i,u,k]
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== ;_HPERIODST4 = periods with two preceding periods (3" and 4t)

—

— TWOCONF[i] = period preceding period j
— THREECONF[j] = one and two periods preceding period j
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lers can only teach one course at a

o

1 Ter courses must take place in
-,;e ter rooms”

= :;;?.5;, ructor Miller can only teach in the
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* No objective, simply looking for feasible
solution









{ rur rig for >48 hours, 700mb
> . no solution

: e o
o .-.1.-:-'_"_._- s

-~ ¢ Add constraints to reflect craduation
5’: reqmrements and teacher preferences
_» Alter decision tool to ensure it is more

user-friendly
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