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MATHEMATICS 157
PROFESSORS:
Lagnese, Stokes

ASSOCIATE PROFESSORS:
Benke, Hobo, Datko, Sandefur, Teller, Vogt

ASSISTANT PROFESSORS:
Engler, Rosier (Chairman), Sullivan

VISITING ASSISTANT PROFESSOR:
Neubrander

001. Pre-Calculus (3)
This course is designed to assist students whose high
school mathematics background is insufficient for the
standard freshman mathematics courses. It is primari-
ly intended as a preparation for Math. 003. Topics
include: algebraic operations, factoring, exponents
and logarithms, polynomials, rational functions, and
the logarithmic and exponential functions. Graphing
and word problems will be stressed. Does not fulfill
Math/Science requirement for College students. Fall
and Spring. STAFF

003. Short Course in Calculus (3)
This one semester course is intended to introduce the
principal concepts of differential and integral calculus
of functions of one variable. These concepts are pre-
sented in a straightforward, intuitive manner, with
emphasis on the computational aspects of the calculus.
Topics include: differentiation, integration, the loga-
rithmic and exponential functions. Applications to
curve sketching, optimization problems, and exponen-
tial growth and decay problems will be given. Prereq-
uisite: Math. 001 or equivalent. Fall and Spring. STAFF

005. Introduction to Statistics (3)
This course provides an introduction to descriptive
methods; an elementary development of probability
theory including sample spaces, random variables and
their distributions; the binomial, normal and related
distributions; and an introduction to statistical infer-
ence including random sampling, estimation of param-
eters, tests of hypotheses and simple regression and
correlation. Prerequisite: Math. 001 or equivalent. Fall
and Spring. STAFF

006. Discrete Mathematics with Applications (3)
This course will develop the mathematical theory of
recursion jointly with some of its applications. Recur-
sion is the process of using knowledge of what is true
at one point in time to predict what will be true at a
later time. Applications will include the study of
annuities, population growth, and the relationship
between species of predators and prey. Some elemen-
tary probability will also be developed in the course
and then be combined with the recursion theory to
study problems in genetics and casino gambling. Pre-
requisite: Math 001 or equivalent. Fall and Spring.

PROFESSOR SANDEFUR
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035. Calculus and Analytic Geometry I (4)
This is the first part of the four-semester
sequence (Math. 035-038) for Mathematics and
majors. Topics include limits, derivatives, technique
of differentiation, applications of derivatives, thefti^
mann integral, some techniques of integration thai
logarithmic, exponential, trigonometric, and inverse-
trigonometric functions and their properties. Prereoui
site: Math. 001 or equivalent. Fall. STABT

036. Calculus and Analytic Geometry II (4)
A continuation of Math. 035. Topics include analyoel
geometry, additional techniques of integration, applj.
cations of the definite integral, sequences and infinites
series including power series, and improper integrate
Prerequisites: Math. 035 or equivalent. Spring.

037. Calculus and Analytic Geometry III (4)
This course is a continuation of Math. 036 and
with multidimensional calculus. Topics include 3-dj.
mensional analytic geometry; calculus of vector func-
tions of a real variable; calculus of real functions of
several variables including partial and directional de-
rivatives, the chain rule, extremum problems wjtfcv
constraints, double and triple integrals; vector fields
line and surface integrals, Green's Theorem, the DfcS
vergence Theorem, and Stokes' Theorem. Fall.

PROFESSOR BENKE

038. Calculus and Analytic Geometry IV (4)
This course treats elementary matrix theory and linear
algebra, elementary differential equations, and appli-
cations of the former to the latter. Specific topics in*
matrix theory include matrix operations, systems of
linear equations, determinants, and eigenvalues aarfJ
eigenvectors of matrices. Topics in linear algebra
include vector spaces, bases and dimensions, linear
transformations and their matrix representation!!!
Topics in differential equations include techniques IMff
solving first order and linear second order differential
equations, and certain linear systems of such equa-
tions. Spring. PROFESSOR BENKfl

040. Probability and Statistics (4)
This is a probability and statistics course for students
with a calculus background equivalent to Mathematics
035. Topics include sample spaces and probability
functions, discrete and continuous random variables?
probability distributions and densities (especially the
Poisson, the binomial, and the normal), joint aad|
marginal distributions, sampling statistics, point anda
interval estimates, and hypothesis testing. Prereqiw?
site: Math. 035. Spring. STA!*J

202. Linear Algebra (3)
Theory of vector spaces and linear transformations.
Matrices and systems of linear equations. DetenJBr
nants. The Cayley-Hamilton theorem. Eigenvalue*?
and eigenvectors. Similarity and Jordan canonical;
form. Theory of inner product spaces including ortW
normal sets, quadratic forms, normal linear operates
Hermitian and unitary operators. Selected additional;
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mj). Abstract Algebra I (3)
Basic algebraic structures and their homomorphisms:

(including permutation groups, finitely-gener-
Abelian groups, Sylow theory) and rings (includ-

M| unique factorization domains, polynomial rings).
Iterequisite: Math. 202. Spring. PROFESSOR TELLER

•p. Number Theory (3)
.i-Basic properties of the integers: divisibility, primes,

unique factorization. Congruences: the theorems of
!%ilson, Fermat, and Euler. Number theoretic multi-

itive functions. Diophantine equations. Distribu-
pf primes. Applications to computer science and

cryptography. (Next offered Fall, 1986). STAFF

5|!2. Numerical Analysis (3)
Development of methods for solving numerical prob-
ivtos on digital computers. Problems discussed include
"•solution of systems of linear and nonlinear equations,
Bperpolation, numerical integration, and solution of
Ordinary differential equations. Work will include solv-
Kf practical problems using the computer. (Next
•tilffiered Spring, 1987). STAFF

•p. Discrete Mathematics (3)
fifQus course will emphasize recursion and difference
liquations. Included will be topics in non-linear analy-

sis and bifurcation theory with applications to prob-
Hps in Biology, Economics, and Business. Following
tijtimet introduction to probability, higher order sys-
;?tems of equations will be considered. These systems
Ipill be used to study predator-prey populations, genet-

ics, and strange attractors. Knowledge of computer
•Pgramming will be helpful, but not essential. Prereq-

uisite: Math. 038 or consent of instructor. (Next
jtffered Spring, 1987). PROFESSOR SANDEFUR

Combinatorics (3)
course will begin with simple counting techniques
permutations and combinations. Then more so-

:ed methods will be introduced using generat-
ftinctions, recurrence relations, the principle of

ion-exclusion, and Polya's enumeration formula.
locations will be given in such areas as Computer

, Operations Research, and card game proba-
• Fall. PROFESSOR SANDEFUR

Graph Theory (3)
•Bl|s Course covers the basic concepts of graph theory

their applications. Included are such classical
as Euler and Hamilton circuits, the traveling

Hesman problem, and graph coloring, as well as
PWcs of current interest in applications such as planar
P*Phs, network flows, and trees. Applications will be
"Win such areas as Chemistry, Ecology, Operations

^search, and puzzles and games. (Not offered 1985-
PROFESSOR SANDEFUR
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226. Topology (3)
Basic concepts of point set topology. Topics include
sets and functions, metric spaces, topological spaces,
separation axioms, convergence, continuity, com-
pleteness, compactness, and connectedness. Spring.

PROFESSOR ROSIER

231. Advanced Calculus I (3)
The basics of point set topology will be developed
including the Bolzano-Weierstrass theorem and the
Heine-Borel theorem. These tools will be used to
study continuity, differentiation and integration in n-
dimensions. The highlights include implicit function
theorems, the fundamental theorem and a rigorous
study of the Riemann integral. Fall.

PROFESSOR VOOT

232. Advanced Calculus II (3)
This course will continue the study of integration
begun in Math. 231. In particular Green's theorem, the
divergence theorem, and Stokes' theorem will be
proved. Convergence and uniform convergence of
series will be studied with special attention given to
power series. Spring. PROFESSOR VOGT

233. Mathematical Statistics I (3)
This course will cover the probability theory required
for a serious study of statistics. Topics include: ran-
dom variables; the binomial, Poisson, exponential,
normal, and related distributions; multivariate distri-
butions; expectations and moments; stochastic inde-
pendence-Joint and conditional distributions; the laws
of large numbers; and the Central Limit Theorem.
Fall. PROFESSOR ENGLER

234. Mathematical Statistics II (3)
This course is a continuation of Math 233 and concen-
trates on statistics. Topics include: sampling theory;
descriptive statistics (tables, graphs, median, mean,
percentiles, standard deviation, correlation); statisti-
cal inference (classical and Bayesian): hypothesis test-
ing and confidence intervals; point estimators; linear
regression and analysis of variance; robust and distri-
bution free methods. Spring. PROFESSOR ENGLER

236. Introduction to Complex Variables and
Applications (3)

Complex numbers. Analytic functions including expo-
nential, logarithmic and trigonometric functions of a
complex variable. Geometric and mapping properties
of analytic functions. Contour integration, Cauchy's
theorem, the Cauchy integral formula. Power series
representations. Residues and poles, with applications
to the evaluation of integrals. Conformal mapping and
applications as time permits. (Next offered Spring,
1987). STAFF

251. Ordinary Differential Equations (3)
Review of first and second order linear differential
equations; the study of higher order linear equations,
additional techniques for dealing with linear equations,
including series solutions and the Laplace transform



method. The remainder of the course will involve the
treatment of nonlinear equations using phase plane
analysis. Applications of differential equations will be
discussed throughout the course. Fall.

PROFESSOR LAGNESE

252. Partial Differential Equations (3)
Topics will include: first order equations including
Lagrange's method of studying quasi-linear equations,
characteristic curves and their role in solving initial
value problems; linear second order equations includ-
ing formal methods of solving them; classification
second order systems and their reduction to normal
form; the derivation and use of Green's formula for
solving second order equations; boundary value prob-
lems for the Laplace equation and for Poisson's equa-
tion; the study of initial value and boundary value
problems for the wave equation and the heat equation,
particularly the technique of separation of variables.
Spring. PROFESSOR LAGNESE

MILITARY SCIENCE
160— I
U.S. ARMY ROTC PROGRAM«

DIRECTOR:
LTC. R. J. Graham

STAFF:
Maj. Hansen, Maj. Herron, Maj. Coppernoll, Capt.
Bradfield, Capt. Sprague, Capt. Stott, Capt. Taylor,
Demesme, SFC Caron, SSg. Pair, SSg. Oliver, Ms. Merrltt

HISTORY

Georgetown University's service ethic to the nation
has included the training of military officers since the
early nineteenth century. It became formalized in 1852
when the Reverend James Clark, a West Point gradu-
ate, arrived at Georgetown to expand the existing
officer training program in the deepening shadows of
the impending Civil War. During this episode in Amer-
ican history, University graduates served on both the
Union and Confederate sides. Subsequently, during
the latter half of the nineteenth century, officer train-
ing at the Nation's oldest Roman Catholic university
dwindled considerably, reflecting the relative lack of
external threat as the country moved to fulfill its
manifest destiny. However, the eruption of war be-
tween the US and Germany in April 1917, was quickly
followed by the organization of a Cadet Corps by
University officials, and in February 1918, the Wat
Department officially established the Reserve Officers
Training Corps at Georgetown University. Since that
time, over 4,000 men and women have been commit
sioned from the Georgetown University ROTC Pro^
gram. Today, Georgetown University ROTC gradu-
ates continue to serve with pride in the truest tradition
of the Georgetown heritage and in the interest of our
nation's security.

PURPOSE AND APPROACH

The Georgetown University ROTC Program consists
of structured study in the field of military science. Its
primary objective is to prepare those students with
leadership potential to serve as commissioned officers
in the US Army as part of the Active Force, National
Guard, or Army Reserve. In accomplishing this objefc
live, the citizen-soldier relationship, which is i*
grained as part of the American heritage, is fostered in
a collegiate environment. In the classroom and during
practical exercises, students are challenged to demon-
strate the leadership abilities that they will be called,
upon to exhibit as leaders and managers of human ana-
material resources immediately upon graduation.
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