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COURSES IN COM PUTER SCI ENCE (C S)
1323 In tro duc tion to Com puter Pro gram ming. Pre req ui site: Math e mat ics 1523 or concurrent 
enrollment, or placement into Mathematics 1743 or Mathematics 1823 or higher. In tro duc tion to 
the de sign and im ple men ta tion of com puter soft ware with an em pha sis on ab strac tion and pro gram 
or ga ni za tion. (F, Sp)
2334 Pro gram ming Struc tures and Ab strac tions. Pre req ui site: 1323 and Math e mat ics 1523 or 
higher. The design and implementation of computer programs using disciplined 
methodologies. Use of ab stract data types such as stacks, queues, lists, sets, maps. Software 
reuse through encapsulations, composition, aggregation, inheritance, polymorphism, and 
generics. Structured approached to graphical user interface development and error handling. 
Binary and character based file processing. A pro gram design tool will be used. Introduction to 
ethics in computer science, including philosophical ethics theories. Discussion of intellectual 
property rights and privacy. (F, Sp)
2413 Data Struc tures. Pre req ui site: 2334 and Mathematics 1823 or 1914; and 2813 or 
Mathemati cs 2513, or con cur rent en roll ment in 2813 or Math e mat ics 2513. Rep re sen ta tion, 
analysis and im ple men ta tion of widely used data struc tures and as so ci ated al go rithms. 
Discus sion of al go rithms em ploy ing data struc tures with anal y sis. Writ ten com mu ni ca tions 
required in some pro jects. Dis cus sion of eth i cal is sues in clud ing com puter crime, abuse, and 
hacker eth ics. Tools and tech niques used in writ ing se cure ap pli ca tions will also be dis cussed. 
Windows op er at ing sys tem will be used. A de bug ging tool will be used. (F, Sp)
2603 Ap plied Logic for Hard ware and Soft ware. Pre req ui site: 1323 and Math e mat ics 1823 or 1914  
with a C or better.x Ap pli ca tions of logic in the anal y sis of hard ware and soft ware 
components. Top ics in clude prop o si tional and pred i cate cal cu lus, Boolean al ge bra, com bi na tional and 
sequen tial cir cuits, num ber sys tems and cir cuits for arith me tic, sets, in duc tive def i ni tions, proof 
techniques in clud ing nat u ral deduction, equational rea son ing and mathematical induction. (F, Sp) 2613 
Com puter Or ga ni za tion. Pre req ui site: 2603. An in tro duc tion to the ar chi tec ture, organiza 
tion and de sign of uniprocessor-based com puter sys tems. Top ics in clude pro ces sor, control and 
mem ory de sign and or ga ni za tion, pipelining and vec tor pro cess ing, com puter arithme tic, I/O 
or ga ni za tion, and com puter sys tems se cu rity. (F, Sp)
2813 Dis crete Struc tures. Pre req ui site: 2603 or Elec tri cal and Com puter En gi neer ing 2213 or 2214. 
Introduc tion to the the ory of dis crete struc tures use ful in com puter sci ence. Top ics in clude 
combinatorics, re la tions, func tions, com pu ta tional com plex ity, re cur rences, and graph the ory. (F, Sp) 3053 
Hu man Com puter In ter ac tion. Pre req ui site: 2413 and 2813 or Math e mat ics 2513. An intro duc 
tion to hu man-com puter in ter ac tion and graph i cal user in ter faces. Top ics in clude principles of hu 
man-com puter in ter ac tion, hu man cog ni tive abil i ties, in ter face anal y sis and design, win dow sys 
tems, and so cial im pli ca tions of com put ing. Cur rent in ter face pro gram ming tools will be de scribed 
and used. Oral pre sen ta tions are re quired for some as sign ments. (Sp) 
3113 In tro duc tion to Op er at ing Sys tems. Pre req ui site: 2413 and 2813 or Math e mat ics 2513, 
and ei ther 2613 or Elect ri cal and Com puter En gi neer ing 3223. An in tro duc tion to the maj or 
concepts (in clud ing mem ory man age ment, pro cess man age ment, in for ma tion 
management, and com puter se cu rity) and tech niques of de sign ing and im ple ment ing 
operat ing sys tems. Class pro jects re quire the de sign of me dium-scale soft ware syst ems. The 
Unix op er at ing sys tem will be used. A per for mance eval u a tion tool will be used. (F)
3202 Software Requirements and Specifications. Prerquisite: 2413 and 2813 or Mathematics 2513. 
Students gain technical and non-technical professional skills by performing requirements 
engineering, and learn the tools, techniques, and methods for modeling software systems. Topics 
include requirements elicitation, prototyping, functional and non-fundctional requirements, and 
tracking. Students practice written and oral communication skills in eliciting and documenting 
requirements from users, consider the impact of computing on individuals, organizations, and society in 
the creation of requirements and specifications for a computational system, and demonstrate their ability 
to engage in lifelong learning by gaining background in a domain outside of their own. (F) 
3323 Prin ci ples of Pro gram ming Lan guages. Pre req ui site: 2413 and 2813 or Math e mat ics 2513. 
Study of the the o ret i cal foun da tions and prin ci ples that form the ba sis of pro gram ming lan guage 
de sign; in tro duc tion to the func tional pro gram ming par a digm. (Sp)
3823 Theory of Computation. Prerequisite: 2813 or 4005 or Mathematics 2513. Introduction to 
abstract machine theory and formal language theory. Topics include Turing machines, finite/
pushdown automata, deterministic versus nondeterministic computations, context-free 
grammars, and mathematical properties of these systems. (F)
G4013 Ar ti fi cial In tell i gence (Slashlisted with 5013). Pre req ui site: 2413 or 4005, and 2813 or 
4005 or Math e mat ics 2513. Study of the meth ods of search, knowl edge rep re sen ta tion, 
heuristics, and other as pects of aut o mat ing the so lu tion of prob lems re quir ing int el li gence. No 
student may earn credit for both 4013 and 5013. (Sp)
4023 In tro duc tion to In tel li gent Ro bot ics (Slashlisted with 5023). Pre req ui site: 2413, and 2813 
or Math e mat ics 2513. His tory of in tel li gent ro bot ics; func tional mod els ap proach; re ac tive robots; 
ethology for ro bot ics; ar chi tec tures and meth od ol o gies; im ple men ta tion; sens ing; hy brid de lib er a tive/
reac tive ro bot ics; multi-ro bot sys tems; nav i ga tion; top o log i cal path plan ning; met ric path plan ning; 
localization and map ping. No stu dent may earn credit for both 4023 and 5023. (F) 
4033 Ma chine Learn ing. (Slashlisted with 5033). Pre req ui sites: 2413 and 2813 or Math e mat ics 
2513, and Math e mat ics 4753 or En gi neer ing 3293 or In dus trial En gi neer ing 3293 or Math e mat ics 
4743, and Mathematics 3333. Top ics in clude de ci sion trees, re la tional learn ing, neu ral net works, 
Bayesian learn ing, reinforce ment learn ing, mul ti ple-in stance learn ing, fea ture se lec tion, learn ing ap 
pro pri ate rep re sen ta tions, clustering, and ker nel meth ods. No stu dent may earn credit for both 
4033 and 5033. (F)
4053 Com puter Graphics (Slashlisted with 5053). Pre req ui site: 2413 and 2813 or 
Mathe mat ics 2513,and Math e mat ics 3333. An in tro duc tion to com puter graphics. Top ics 
include co or di nate sys tems, trans for ma tions, ren der ing in both two and three di men sions, and 
graph i cal pro gram ming. No stu dent may earn credit for both 4053 and 5053. (F) 
4073 Computer Game Development. Prerequisite: 3113, 4053, Mathematics 3333, and 
Physics 2514. Introduction to the process of developing, maintaining, enhancing, adapting, or 
refactoring a computer based game. Students will work in project teams using an existing game 
engine. A software development process will be used. Software development tools will be used. 
Students will practice oral and written communication skills. (Irreg.)
4113 Op er at ing Sys tems The ory (Slashlisted with 5113). Pre req ui site: 3113 and 
Mathemat ics 4753 or In dus trial En gi neer ing 3293 or Math e mat ics 4743 or En gi neer ing 3293. 
Continu a tion of study from 3113. Ad vanced top ics and ex am ples and sim u la tion tech niques used 
in per for mance eval u a tion. No stu dent may earn credit for both 4113 and 5113. (Sp) 
4133 Data Net works (Slashlisted with 5133). Pre req ui site: 3113 or per mis sion of in struct or. 
Compre hen sive treat ment of data net work ing prin ci ples in clud ing: lay ered pro to col de sign and 
their func tions, tools for per for mance anal y sis, multi-ac cess com mu ni ca tion, rout ing and flow 
control. No stu dent may earn credit for both 4133 and 5133. (F)

4263 Soft ware En gi neer ing I. Pre req ui site: 3323 and Com mu ni ca tion 2613 and Eng lish 3153 or 
Business Communication 2813, and Com puter Sci ence ma jor or mi nor. Meth ods and tools for 
software spec i fi ca tion, de sign, and doc u men ta tion. Em pha sis on ar chi tec tural mod u lar ity, 
encapsu la tion of soft ware ob jects, and soft ware de vel op ment pro cesses such as de sign re view, code 
inspection, and de fect track ing. Stu dents work ing in teams ap ply these ideas to de sign and doc u ment 
software prod ucts. Study of pro fes sional eth ics, re spon si bil ity, and li a bil ity. (F)
†G4273 Soft ware En gi neer ing II. Pre req ui site: 4263 and 3053 and Com puter Sci ence ma jor or 
Computer Sci ence mi nor. Meth ods and tools for soft ware de vel op ment, test ing, and de liv ery. 
Empha sis on data ab strac tion and re us able com po nents. Stu dents work ing in teams im ple ment a 
significant soft ware prod uct, in clud ing de sign doc u ments, user's guide, and pro cess re ports, us ing 
methods and pro cesses stud ied in Soft ware En gi neer ing I. Stu dents will prac tice oral and writ ten 
commu ni ca tion skills. (Sp)
G4323 Com piler Con struc tion. Pre req ui site: 2413 and 3823. In tro duc tion to the the ory and 
implemen ta tion of pro gram ming lan guage com pil ers and in ter pret ers. Class pro jects re quire the 
design of me dium scale soft ware sys tems. (Sp)
G4413 Al go rithm Anal y sis. Pre req ui site: 2413 or 4005, and 2813 or 4005 or Math e mat ics 2513. De sign 
and anal y sis of al go rithms and mea sure ment of their com plex ity. (F)
4433 Com pu ta tional Meth ods in Dis crete Op ti mi za tion (Slashlisted with 5433). Pre req ui site: 
Mathemat ics 3333 and 4413 or con cur rent en roll ment in 4413. Lin ear pro gram ming: sim plex 
method for LP prob lems, de gen er acy and anticycling strat e gies, du al ity the ory and com ple men tary 
slackness con di tions, re vised sim plex method, sen si tiv ity anal y sis and sim plex method for gen eral LP 
prob lems. Net work op ti mi za tion: the trans ship ment prob lem, net work sim plex method, short est 
path al go rithms, the max i mum flow prob lem, and the pri mal dual method. No stu dent may earn 
credit for both 4433 and 5433. (F)
G4513 Da ta base Man age ment Sys tems. Pre req ui site: 2413 or 4005 and 2813 or 4005 or 
Mathemat ics 2513. The de sign and im ple men ta tion of a DBMS in clud ing data mod els, query 
languages, en tity-re la tion ship di a grams, func tional de pend en cies, nor mal iza tion, stor age 
structures, ac cess meth ods, query pro cess ing, trans ac tion man age ment, web-en abled ap pli ca tions, and 
admin is tra tion. The im pact of da ta bases on in di vid u als, or ga ni za tions, and so ci ety, and le gal and 
professional re spon si bil i ties in clud ing se cu rity and pri vacy will be dis cussed. A commercial DBMS is 
used. Students practice written communication skills. (F)
G4613 Com puter Ar chi tec ture (Crosslisted with Elec tri cal and Com puter En gi neer ing 4613). 
Prereq ui site: 2613 or Elec tri cal and Com puter En gi neer ing 3223, or 4004. Cov ers ba sic con cepts of 
computer sys tem de sign and com mu ni ca tion be tween com po nents, along with cur rent and 
historical ex am ples of com puter ar chi tec ture. (F, Sp)
4743 Sci en tific Com put ing I (Slashlisted with 5743). Pre req ui site: Math e mat ics 3333 and AME 3723 
or Math e mat ics 4073 or En gi neer ing 3723 or Com puter Sci ence 3723. In ter ac tion be tween ap pli ca tions, 
ar chi tec tures, and al go rithms. Re view of lin ear al ge bra, se rial, pipelined vec tor pro ces sors, clus ter 
of pro ces sors. Mea sures of proformance of par al lel al go rithms. Par al lel al go rithms for the so lu tion of 
linear sys tems. No stu dent may earn credit for both 4743 and 5743. (F)
4823 Cryptography (Slashlisted with 5823). Prerequisite: 3823 and 4413. Elementary number 
theory, time complexity for doing arithmetic, finite fields, RSA, discrete logarithm and Diffie-Hellman, 
zero-knowledge protocols and oblivious transfer. Basic elliptic curve cryptosystems, elliptic curve 
factorization and primality proving.  No student may earn credit for both 4823 and 5823. (Sp) 
4973 Spe cial Top ics. Pre req ui site: 2413 and per mis sion of in struc tor. May be re peated with 
change of sub ject mat ter; max i mum credit nine hours. A spe cial top ics course ne ces si tated by the 
rapidly chang ing na ture of com puter sci ences. Top ics of fered un der this num ber will be ac cepted as 
approved Com puter Sci ence elec tives for Com puter Sci ence ma jors. (Irreg.)

COURSES IN EN GI NEER ING (ENGR)
1411 Freshman Engineering Experience. Prerequisite: declared major in Engineering or permission 
of instructor. Required of all entering freshmen with a declared Engineering major. Lecture hours 
cover a variety of topics including: majors and minors; career planning; advising; and extra-curricular 
activities. Students also work on multi-disciplinary engineering projects in smaller groups during the 
lab hour. (F)

COURSES IN MATH E MAT ICS (MATH)
1914 Dif fer en tial and In te gral Cal cu lus I. Pre req ui site: sat is fac tory score on the place ment test or, for 
incom ing fresh men di rect from high school, sat is fac tory score on the ACT/SAT. Du pli cates three hours 
of 1823 and one hour of 2423. Lim its and con ti nu ity, dif fer en ti a tion, ap pli ca tions of 
differentiation to op ti mi za tion and curve sketch ing, in te gra tion, the fun da men tal the o rem of 
calculus, the sub sti tution rule, ap pli ca tions of in te gra tion to com pu ta tion of areas. (F, Sp, Su) [I-M] 
2924 Dif fer en tial and Inte gral Cal cu lus II. Pre req ui site: 1914 with a grade of C or better. 
Duplicates two hours of 2423 and two hours of 2433. Fur ther ap pli ca tions of in te gra tion, the nat u ral 
logarith mic and ex po nen tial func tions, in de ter mi nate forms, tech niques of integVectors ra tion, 
improper integrals, para met ric curves and po lar co or di nates, in fi nite se quences and se ries. (F, Sp, Su) 
2934 Dif fer en tial and In te gral Cal cu lus III. Pre req ui site: 2924 with a grade of C or better. 
Duplicates one hour of 2433 and three hours of 2443. Vec tors and vec tor func tions, func tions of 
several vari ables, par tial dif fer en ti a tion and gra dients, mul ti ple in te gra tion, line and sur face 
integrals, Green-Stokes-Gauss theorems. (F, Sp, Su)
†G3113 In tro duc tion to Or di nary Dif fer en tial Equa tions. Pre req ui site: MATH 2423 or MATH 
2924. Duplicates two hours of 3413. First or der or di nary dif fer en tial equa tions, lin ear dif fer en tial 
equations with con stant co ef fi cients, two-by-two lin ear sys tems, Laplace trans for ma tions, phase 
planes and sta bil ity. (F, Sp, Su)
†G3333 Linear Algebra I. Prerequisite: MATH 2433 or MATH 2934 or permission of instructor. 
Systems of linear equations, determinants, finite dimensional vector spaces, linear transformations and 
matrices, characteristic values and vectors. (F, Sp, Su)
†G3413 Physical Mathematics I. Prerequisite: MATH 2443 or MATH 2934 or concurrent 
enrollment. Complex numbers and functions. Fourier series, solution methods for ordinary 
differential equations and partial differential equations, Laplace transforms, series solutions, 
Legendre’s equation. Duplicates two hours of 3113. (F)
G4073 Nu mer i cal Anal y sis. Pre req ui site: 3113 or 3413. So lu tion of lin ear and non lin ear 
equations, ap prox i ma tion of func tions, nu mer i cal in te gra tion and dif fer en ti a tion, in tro duc tion to 
analysis of con ver gence and er rors, pit falls in au to matic com pu ta tion, one-step meth ods in the 
solutions of ordinary differential equations. (F)
4743 In tro duc tion to Math e mat i cal Sta tis tics (Slashlisted with 5743). Pre req ui site: 4733. 
Mathemat i cal de vel op ment of ba sic con cepts in sta tis tics: es ti ma tion, hy poth e sis test ing, sam pling from 
nor mal and other pop u la tions, re gres sion, good ness-of-fit. No stu dent may earn credit for both 4743 
and 5743. (Sp)
G4753 Applied Statistical Methods. Prerequisite: MATH 2123 or MATH 2423 or MATH 2924 or 
permission of instructor. Estimation, hypothesis testing, analysis of variance, regression and correlation, 
goodness-of-fit, other topics as time permits. Emphasis on applications of statistical methods. (F, Sp, Su)




