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ual treatment of students who require it. Students baving
time and interest for the study of mathematics beyond the
prescribed limits are offered opportunity for more advanced
work. '

20. ALGEBRA.
Professors Tyler, Bartlett, Waods,t Bailey,; Messrs. George,.
 Passano, Carler, MacDonald, Moore. *

PREPARATION: 1, 2.

A course of two recitations a week during the first term, covering the follow-
ing subjects: undetermined coefficients with applications to series and partial
fractions; graphical methods in solving equations; permutations and combi--
nations; and the elements of the theory of equations, including the solution of
numerical equations by Horner's method.

The text-book is Wells' Advanced Course in Algebra.

[REQUIRED IN ALL COURSES.]

23. PLANE TRIGONOMETRY. ) .
Professors Wells, Woods,' Bailey; Messrs. Passano, Carter,.
MacDonald, Moore.

PREPARATION : I, 2, §.

A course of two exercises a week during the first term, covering the following
subjects: definitions of the trigonometric functions as ratios; their line repre-
sentations; proofs of principal formulas; trigonometric transformations; cir-
cular measure of angles; inverse trigonometric functions;  proofs of formulas
of right and of oblique triangles; theory and use of logarithms; and areas.
and solutions of right and of oblique triangles. The course is fully illus-
trated by practical problems. :
The text-book is Wells’ Complete Trigonometry.

[REQUIRED IN ALL COURSES.]

34. SPHERICAL TRIGONOMETRY.
Myr. George.
PREPARATION: 23. _
This course of ten exercises covers the proofs of formulas of right and of
oblique spherical triangles, and dependent problems. The text-book is Wells’
Complete Trigonometry. ' il
[REQUIRED IN Coursks I., XI]

TIn charge.
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view the exercises consist chiefly of recitations, a comparatively small portion
of the time being given to lectures. The formulas or processes of differentia-
tion are deduced by the method of limits, and, after extended practice in ob-
taining the deri\ratives of all the comnion types of expressions, application is
made to the expansion of functions in series, the evaluation of indetermi-
nate forms, the partial differentiation of functions of two or more independent
vatiables, the solution of problems in the analytic geometry of plane curves,
the determination of maxima and minima values of functions, and to numerous
other problems which involve the rate of change of a function with respect
to the change in its variable.
[REQUIRED IN ALL CoURsEs EXCEPT IV., OpTION 3, V., OPTIONS 2, 3,
4 VIL, XII]

35. INTEGRAL CALCULUS.
Professors Tyler, Osborne, Bartlett,x Woods, Bazlzy, Messrs.
George, Passano, Carter, MacDonald, Moore. :
PREPARATION : 34.
A course of forty-five exercises in the second term, partly lectures but chiefly
recitations, in continuation of the course in differential calculus, Integration
is first defined as representing the reversal of the process of differentiation,
and then the fundamental integrals are derived. Integration defined as a
summation is then considered, and the relation between the two definitions is
demonstrated. ) .

Sufficient time is devoted to the formal process of integration Lo make the
student thoroughly familiar with the fundamental integrals and the methods of
reduction of all the common types of expressions. Applications of the integral
calculus are taken up in considerable detail, including the determination of
the length of curves, the areas of surfaces, both plane and curved, the volumes
of solids, moments of inertia, centers of gravity and pressure, and the solution
of numerous problems ‘of the sort that are likely to occur in practice. Par-
ticular stress is laid upon the proper determination of the limits or constants .
of integration in single, double, and triple integrals, and upon the ability
of the student to express a stated problem in mathematical form; while the
aim throughout is to cultivate the power to use the methods of the calcu-
lus as a convenient tool and not to have the subject regarded as a merely formal
manipulation of symbols. ‘

[REQUIRED IN ALL COURSES EXCEPT IV., OrpTION 3, V., OPTIONS 2, 3, AND:
4, VIL, XIL] ¢

36. ADVANCED CALCULUS AND GEOMETRY.
Professor Woods.
PREPARATION : 39; 35

This course consists of lectures and’ remtahons four times a week during the
first term. Its aim is to give the student such a broad knowledge of the

T In charge
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. calcilus that he may read with advantage the standard treatises on mathe-
matical physics or may begin the study of special topics in pure mathematics.
The subjects treated are as follows: algebraic solid geometry, including the
reduction of the general equation of the second order and special properties
of the ellipsoid; functions of one variable, including the derivative and the
mean value theorems, the definition and properties of definite integrals; ap-
plication to space curves, including tangent, normal, binormal, osculating plane,
curvature, and torsion; functions of two or more variables, including partial
differentiation, change of variables, Taylor’s theorem, maxima and minima;
the differential equation of the first order and the first degree; application to
surfaces, including curvature, lines upon surfaces, and curvilinear codrdinates;
“envelopes, including singular solutions of differential equations; double and
triple integration; line, surface, and space integrals; infinite series; and the
evaluation of standard definite integrals.
[REQUIRED IN Courses VIIL, OptioN 2, XIIL.A. ELECTIVE IN COURSE
V., OptioN B, XIII., GRADUATE YEAR.] -

390. DETERMINANTS.
Mr. Carter.
PREPARATION : 20.
This course consists of fifteen lectures in the first term on the elements of the
theory of determinants with applications to the solution of linear equations.
[REQUIRED IN Coursk VIIL, OpTION 2.]

42. ELEMENTS OF DIFFERENTIAL EQUATIONS.
Professor Bartlett; Mr. George.

PREPARATION : 35.

This course of ten exercises given in the first term includes the derivation of a
differential equation from its complete primitive; the solution of equations of
the first order and the first degree; and the solution of linear equations with
constant coefficients, the right hand members of which are zero. %

[ReQuUIRED IN CoursEs II, X, XIIL]

43 DIFFERENTIAL EQUATIONS.
Professor Osborne; Mr. MacDonald.

PREPARATION : 35.

This course, of forty-five lectures and recitations given in the first term, in-
cludes the derivation of differential equations by the elimination of constants;
differential equations of the first order, of first degree and of higher degrees;
linear differential equations, including linear equations with constant co-
efficierns, and the homogeneous linear equation; special forms of differential
eauations of higher orders; ordinary simultaneous differential equations;
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linear partial differential equations; and applications to geometry, mechanics,

and physics.

[REQUIRED IN Courses V., OprioN 5, VI, VIIL, OpTION 1. -COURSE
VIII., OPTION 3, ATTENDS THIRTY EXERCISES.]

44. DIFFERENTIAL EQUATIONS.
Professor Woods.

PREPARATION: 36,

This course of thirty exercises in the second term is a continuation of course

36. It differs from course 43 in the fact that the elements have been given in

course 36 and some attention is paid to functions defined by differential equa-

tions and to partial differential equations of higher order than the first.

[REQUIRED IN COURSES VIIIL., OprioN 2, XIIT.Ae. ELECTIVE IN COURSES
V., OptioNn B, XIII., GRADUATE YEAR.]

46. VECTOR ANALYSIS.
Professor Batley.

PREPARATION: 36, taken simultaneously.

In this course of fifteen lectures in the first term the following subjects are
discussed: scalars: vectors; multiplication of vectors by scalars ; addition of
vectors ; scalar and vector products of two or more elements ; differentiation
of vector expressions; the application of operator v to scalar and vector
functions of position in space; and applications to trigonometry, geometry,

and mechanics.
[REQUIRED IN Coursk VIIL, OpTION 2.]

s2. FOURIER'S SERIES; LAPLACE'S COEFFICIENTS.
Professor Bailey.
PREPARATION : 43.

This course consists of a series of lectures and recitations twice a week ex-
tending throughout the year. The theory of Fourier's series, Bessel's func-
tions, zonal and spherical harmonics, and their application to the solution of
such problems in physics as can be expressed by certain partial differential
erquations, are discussed.

[REQUIRED IN CoursE VIII, OPTIONS 1, 2.]

§6. THE THEORY OF PROBABILITY AND METHOD OF LEAST SQUARES.
Professor Bartlet!.

PREPARATION: 35.

This course consists of fifteen exercises in the first term, partly lectures and
partly recitations, in which, after the fundamental principles that govern the ap-
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plication of the method to the adjustment of observations have been developed,
numerous problems are solved illustrating the process of computing the most
probable values of the unknown quantities, the determination of the Pprecision
measures of the results, and the discussion of the accuracy necessary to be
attained in the component measurements of a series in order that the final
result may be secured with a prescribed degree of accuracy. The use of the
method in the development of empirical equations, the question of the rejec-
tion of discordant observations, and the occasional occurrence of special laws
of distribution of the errors of observation are also considered.

[ReQuIRED IN CoURsE VIIL, OPTIONS 1, 2, XIIL.A. ELECTIVE IN COURSE
V., OpTION B, GRADUATE YEAR.]

ELECTIVE ADVANCED COURSES.
Professor Woods.

Besides the above subjects, elective advanced courses are offered, the subjects
varying from year to year. In 1904—3 the subject is Hydrodynamics.
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