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During 1925-28 the graduate courses will be as follows:

1. _Seminary-in Lueretius 2d Catullus.
Professor FRANE. Two hours weekly.
2. Latin Composition. =
Professor MUSTARD. One hour weekly.
3. . Pastoral Poetry.
~ Professor MUSTARD. ‘One hour weekly- : :
4, Professor Fraxx will give an additional course the subject to be
announced later. : ST
One hour weekly-
UNDERGRADUATE COURSES
1. Livy (sel ions) ; Horace (selaetions)-, Prose_Composition.
Four hours weekly through the yeor. e e
n. Tacitus, Annals (se‘lections); Pliny’s Letters (seleetions'); Catullus.
Three hours weakly_throuyh the yeor- :
3. . Lucretius (salaotions); Vergil, Georgics; Horace, Ars Poetica.
Three hours weekly through the_ym.’ :
4. Roman Comedy (selections) ; Roman Satire (selections).
Three hours weekly through the yeor: g
5. Advanced Latin Composition.
Weekly through the yeor: : ‘,
In October, 1925, & special course in Cicero and Vergil will be arranged
for undergraduates who have had less than four years of high school Latin.

e

MATHEMATICS

The advanced courses are so arranged that a au

three years the more important points of view of th

courses are elastic in character, subjects being in uced as they
In general, the plan pursued is to further independent inquiry
' the student. ¢ 3 igati

ceminary, which meets weekly,

of the results of the student’s ©

ally jmportant or opportune js presented and

elass, which also meets weekly. The following courses are 0

- . ADVANCED COURSES
¥ Mathematical Seminary. :
One hour weekly. Professor MORBLEY.

9. - Reading Class. B

- One hour weekly. Professor MOBLEY. _
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3. Higher Geometry. : T
Three hours weekly, first hal!t-gear. Professor MORLEY, 3

This is a general course in Geometry, covering in three years such matters as
Projective Geometry, the Invariants of Algebraic Forms, Line Geometry,
Conformal Geometry.

4. Theory of Funetions. ] :

Three hours weekly, second half-year. Professor MoRrLEY. :

Algebraic Functions and their Integrals; Elliptic, Elliptic Modular, and Gen-
eral Automorphic Functions; Theory of the Potential,

*5. Dynamies. . : :

Two hours weekly, second half-year (every other year). Professor MoRLEY.

Special stress is laid on Rigid Dynamics,

*6. Vector Analysis. ; :

Two hours weekly, first half-year (every other year). Professor MogrLEY.

7. Elementary Theory of Funections.

" Two hours weekly. Associate Professor CoHEN. :

An introduection to the theories of fractions of a real and a complex variable,

*8. Differential Equations.

Two hours weekly. Associate Professor Comex.

Including, in three years, Ordinary Differential Equations, their Integral
Curves and Singular Points; Partial Differential Equations ; Lie’s Theory.

*9, Differential Geometry.

Two hours weekly. Associate Professor CoHEN. :

Including a study of Curves in Space; Surfaces and Lines upon them; Quad.
ratic Differential Forms; Invariants. :

*10. Caleulus of Variations. ;

Two hours weekly, Associate Professor Comay.

11. Theory of Numbers.

Two hours weelly. Associate Professor Comex.

12. Theory of Groups. _ '

Two hours weekly. Dr. MUSSELMAN, : S

Including Theory of Equations, Finite Geometrics, Theory of Algebraic Forms.

*13. Theory of Correspondence. :

Three hours weekly. Dr. MUSSELMAXN.

Including such matters as Cremona Transformations, General Birational
Transformations, :

14, Theory of Probability.

Two hours weekly. Dr. MuSSELMAN.

Including applications to Statistics and the Theory of Errors. Bernoulli,
Poisson and Lexis series; methods of Pearson and Charlier applied to
heterograde statistics; application of Hermite polynomials and théory of
integral equations to the theory of frequency distributions. e

*Courses thus marked will not be given in 1925-26.




161] ; Mathematics

#15, Electricity and Magnetism.

Three hours weekly. Associate Professor MURNAGHAN. ;

Application of spherical and cylindrical harmonics; the theory of trans-
mission of signals with special reference to long-distance telephony and
wireless telegraphy. : ' ;

16. Dynamical Systems.

Pwo hours weekly. Associate Professor MURNAGHAN.

Including a discussion of the structure and stability of the atom.

*17. Modern Theory of Gravitation. :

Two hours weekly, first half-year. Associate Professor MUBNAGHAN. -

18. Elasticity and Hydrodynamies. :

Three hours weckly. Associate Professor MURNAGHAN,

An introduction to the theory of elastic media and the propagation of waves.

Special attention will be directed to problems on the motion of aeroplanes.
*19. Theory of Invariants.
Three hours weekly. Dr. NELSON.

iIm:h.uiing the invariant theory of ordinary and partiu.l. Differential Equa-
tions, ' ; :

20. Parf.ial Differential Equations.
Three hours weekly. Dr. NELSON.

UNDERGRADUATE COURSES

1. Analytic Geometry; Elements of Caleulus.

Three hours weekly. Associate Professor MURNAGHAN, Dr. MUSSELMAN,
Dr. NELSON, and Assistants. [A: Wed., Thurs., Fri, 9.36; B: Mon., Tues.,
Wed., 11.30]

Conference. [A: Tues., 2-4; B: Thurs., 2-4]

This course is open to those students -onli who are credited with Trigo-

nometry for matriculation; it counts eight points towards graduation.

01. Trigonometry; Analytie Geometry; Elements of Caleulus.

Three hours weekly. Dr. NELSOY, and Assistants. [A: Wed, Thurs., Fri.,
9.30; B: Mon., Tues., Wed., 11.30] >

Conference. [A: Tues., 2-4; B: Thurs, 2-4]

This course is for students who enter without Trigonometry; it counts six
points towards graduation. 2

9. Differential and Integral Caleulus.

Three hours weekly. Professor Hm'g; Associate Professors CoHEN and
MuRKAGHAN, Dr. MUSSELMAN, and Dr. Nersox. [A: Mon., Tues., Wed.,
11.30; B: Mon., Tues., 8.30; Thurs., 9.30]

Conference. [A: Fri, 10.30-12.30; B: Wed., 2-4]
The hours assigned to B are subject to change.

A student whose average mark ia the Mathematics of the first year is
below 7, is not permitted to take Mathematics 2. :

* Courses thus marked will no? be given in 1926-26.
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3 Appheahona of Calenlus; Differential Equations; Mechanies.

Tiuiea hours weekly. Associate Professor CoHEN, [Mon., Tues., Wed.,
10.30
4. Differential Eqnatlons.

Two hours weekly, first half-year. Assoemte Professor MURNAGHAN and
Dr. Nerson. [A: Mon., Tues., 9.30; B: Mon., Tues., 10.30]

‘This course is designed prlmanly for anmeera.

5. Plane Algebraic Curves. :
Three hours weekly. Professor HUI.BI"BT [Mon., Tues., Wed., 10.30]

6 A. Mathematies of Finance.

Three hours weeklyffirst Italf-yeala'; Dr. MusseLMAN., [Wed., Thurs., Fri.,
8.30]

Includes the study of Annuities, Sinking Funds, Amortization Tables, and
Valuation of Bonds.

6 B. Elementary Theory of Probability.

Three hours weekly, accond half-year. Dr. MusseLMAN. [Wed., Thurs.,
Fri., 8.30]

Includes the Theory of Least Squares, and the application of mathematical
methods to statisties.

7. Applied Mathematies.

Two hours weekly, second half-year. Associate Professor MURNAGHAR.

‘Includes Vector Analysis, advanced Caleculus, and elementary funetion
theory.

In connection with the three hours’ class-room instruetion, the instructor
in certain undergraduate courses meets his students weekly in a two-hour
session for the purpose of supplementary explanation and application of the
prineiples taught in the class-room. This is that part of the courses desig-
nated as “ Conference.” It is not intended thus fo inciease the amount of
work required of the student, hutl rather to aid him in the understanding
and preparation of the work of the class.
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DEPARTMENT OF MILITARY SCIENCE AND TACTICS
RESERVE OFFICERS' TRAINING CORPS

The traditional policy of the American people is to maintain a small
regular army. With our rapidly growing population and inereasing
national responsibilities, some way must be found to keep our national
strength for emergencies abreast of our national progress. One of the
several means of doing this is in introducing a moderate course of military
instruetion in practically all of the important colleges and universities of
the country. The course that is offered at the Johns Hopkins Umvernty
is in substance the same thnt is offered at any other of our important
institutions.

I ———

PURPOSE

The primary purpose of the Reserve Officers’ Training Corps is to
provide officers for the Reserve Corps. The Reserve Corps is the largest
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REQUISITES FOR THE DEGREE OF BACHELOR
' OF ARTS '

I. INTRODUCTION

(1) Significance of the Degree: The degree of Bachelor of Arts is
conferred as evidence that the student has successfully completed a course
of study of a eertain definite type and extent, known as the * Collegiate
Course.” This course is designed to include the instruetion generally
believed essential to a liberal edueation, as distinguished from that in-
tended to prepare the student for a partieular calling. Instruetion of
this latter type leads to the degree of Bachelor of Science. (Students
desiring to pursue eourses leading to this degree are referred to the cireu-
lars of the following schools: The School of Engineering; The School
of Business Economies; The College for Teachers.) Students desiring
to enter the Johns Hopkins Sehool of Medicine should pursue the collegi-
ate eourse. :

(2) Summary of Requisites for the Degree: In order to receive
the degree of Bachelor of Arts the student must have fulfilled eertain
requirements: (a) He must be admitted as a candidate for the degree of
Bachelor of Arts. This is ealled Matriculation; and the requirements
for admission are stated on pages 69-656. (b) He must complete satis-
factorily certain studies (see II). (e¢) He must attend the University
for a certain minimum time (see III). (d) He must pay certain fees
(see pp. T1-72).

II. Srupies REQUIRED

(1) Technical Terms: (a) The Academic Year is the period from
the opening of the University in September or Oetober to Commencement
Day in June following, approximately thirty-six weeks.

(b) The First Term is from the opening of the University to the Mid-
Year Examinations, about February lst; and the Second Term is from
the close of the Mid-Year Examinations to Commencement Day in June.
There are about fifteen weeks of instruetion in each term exclusive of
vacations and the time required for examinations.

(¢) A Standard Course is one having three meetings a week of one
hour each for an entire academiec year, provided that these meetings are
devoted to class work, such as lectures or recitations, as distingunished
from laboratory, drawing, or similar exercises. In this circular the word
“ sourse” is to be taken as meaning such a standard three-hour course
unless otherwise stated. A half ecourse means a similar three-hour course
for one term only.

(d) Marking System: The seale of marks for reports is 10, 9.5, 9, ete.,
10 being the highest and marks below 6 denoting failure (see VI (2)).

45
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(e) Points: The credit gzven townrds 8 degree for the completion of
8 certain eourse is expressed in Points, The credit for a standard three-
hour course is six points. That for other eourses is in like proportion,
three hours of laboratory work being taken as equivalent to one of class-
work. A point therefore represents one hour of class-work a week for
one term, and in that sense is equivalent to a “ semester-hour” at other
institutions.

No credit is given for part of a eourse, except for certain definitely
arranged half courses.

Table of Credits

1. Each standard three-hour course counts 6 points.

2. Other courses count one point for each term for every hour of class
work per week, and one point for each term for every three-
hour laborator.y period per week.

3. A two-hour conference in Mathematics each week counts one point
per term.

4, Courses in Military Seience count as follows:

First year Basic (Freshmen) 3 points for the year.

Second year Basic (Sophomore) 4 points for the year.

First year Advanced (Junior) 5 points for the year.

Second year Advanced (Bemor) 5 points for the year. :

5. Additional eredit of one point is given to a student who takes three
courses in: (a) any one foreign language, (b) English Litera-
ture, (¢) History, (d) Political Economy, (e) Political Science.

(2) Points Required for Graduation: A total eredit of 125 points
is required for the degree of Bachelor of Arts, except as follows:
(a) A student who has an average of 9 for the work of the next to

the last year, and has received no mark as low as 7 for any course since
admission to the University, need offer only 119 points for graduation.

(b) A student who has eompleted in this University (with an average
of not less than 8.5) three years of work preliminary to mediecine and has
to his eredit 110 points toward graduation, may be admitted to the Medi-
cal School, and will receive the degree of Bachelor of Arts when he has
completed satisfactorily one year of work in that school.

(8) Selection of Courses: The courses of study are selected by the
student under the guidance of his Adviser, subject to the following limi-
tations:

(a) Prescribed Courses: All candidates for the degree of Bachelor
of Arts must take courses in the following subjects:

(1) English Composition.
(2) English Literature.
(3) One laboratory course.
(4) One of these: History, Political Economy, Philosophy.

%Fkt'as .
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(6) Two Modern Language courses, one of which must be French
or German. ;

(6) Military Secience or Physical Education (for two years).

(b) PFirst Year Courses: In the first year of residence students must
take the following courses, unless absolved previously:

(a) English Composition. : ;

(b) French, German, or Spanish. (Beginning 1925-26 no ele-
mentary language work can be counted. towards the degree.
Students who need such courses for admission to the Medical
School or for other reasons, may take them in the College for
Teachers (see Tuition Fees and Expenses)).

(e) Students are advised that Mathematics 1 is a pre-requisite for
work in medicine, the sciences, and certain courses in Politi-
cal Economy. Students who expect o concentrate in lan-
guages, literature, or history are advised to take Latin or
Greek.

(d) One of these: History 1, History 2, Chemistry 1 B, Biology L
~ Economic History, Introductory Course for Freshmen,
{e) Military Science or Physical Education,

(e) Other Courses: Upon completion of the work of the first two
years a student shall select some one department in which he proposes to
specialize. The department selected shall thereafter plan and direet his
work, taking into account the courses he has already completed and the
work he proposes to do after graduation, While the student shall be
advised to concentrate his work on his major subject and closely related
subjects, he shall not be reqmred to devote more than one-half of the
time of any one year to his major subject.

(4) Restrictions as to Courses which may be Counted or Taken:

(a) Any of the eourses listed in the College Catalogne may be counted
for the degree. For restrictions upon the number of points which may be
taken at one time see VIII. Additional electives may be chosen from ap-
proved courses selected from the College for Teachers, the Evening
Courses in Business Economics, and the Summer Courses, a list of which
may be obtained from the Registrar. Such courses may be counted only
if they are taken with the approval of the student’s adviser and reported
to the Registrar’s office on the usual forms. They are included in the
number of points which may be taken at one time (see VIII).

(b) No other courses, either in the University or in any other institu-
tion, may be taken without written consent of the Dean of the College of
Arts and Seiences.

(¢) No student may count for graduation more than two courses (of
six points or more each), in which his grade is below 7.

(d) No student who has failed in a course may take another course
for which that course is a prerequisite. No student who has failed in the
first term of a course may take the second term of the same course.

926-1.L
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(é) No student who has an average below 7 in Mathematics 1 may take
Mathematics 2 or Physics 1.

(£) Those students who need elementary instruction in French, German
and Spanish will have opportunity afforded in the College for Teachers.
Such courses, however, may not be counted toward the Bachelor of Arts

III. Periop or RESIDENCE
The period of residence is the length of time the student must attend
the University before he may graduate. He need not actually live at the
University, thongh this is eonsidered a great advantage. :

(1) Usual Period and Minimum Period: In general four years are
needed to complete the courses required for a degree, though a capable’
student may complete this work in three years (see 2 below). A stu-
dent may be admitted to advanced standing in accordanece with the
regulations given on p. 68, but in all cases the candidate for the degree
of Bachelor of Arts must pursue the last year of his course for that
degree in this institution.

(2) Ways of Completing the Course in Three Years: A ecapable stu-
dent who wishes to complete the work in three years may adopt any of
the following methods: '

(a) He may anticipate certain courses by speecial examinations at
entrance.

A form of application for this privilege may be secured from the Registrar
and must be filled and returned to him at least one week before the examina-
tion, which is held at or near the time of the regular matriculation exami-
nations in September. The examination must be taken in the September
next preceding entrance,

The courses that may be thus absolved are first year courses in languages
(except English), in Mathematics, and in Chemistry (provided that no course
in Chemistry in the University is taken for the degree). Under ordinary
circumstances a student is not allowed to anticipate at entrance more than
two courses. Students who have had satisfactory courses in preparatory
echools in the subjects above named, but who are not ready 'toege the
examination at entrance, may be examined at the beginning of the followin
year. No student, however, who has been permitted to take an advan

course in any subject may afterwards pass off the elementary part of the
‘subject in order to receive credit therefor,

(b) He may present himself, at the beginning of the academic year,
for examination in a single course, provided that the Commitiee on Ad-
mission and Advanced Standing, being satisfied that the student ean
obtain competent instruction, has authorized him in advance {o pursue
this eourse during the summer vaecation. :

A form of application for this privilege is provided and must he secured
from the Registrar, For courses given in this University during the summer,
many of which are helpful in prepurinf for advanced standing, see the special
announcement of Summer Courses. In the case of private instruction, the
instructor must be approved by the examiner before whom the student is to
come, and must not be without the examiner’s consent. The private
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LaTiN
L Livy (selections); Horace (selections); Prose Composition.
Four hours weelky through the year. [Mon., Tues., Wed., Fri., 11.30]
2. Tacitus, Annals (selections); Pliny’s Letters (selections); Catullus.
Three hours weekly through the year. [Mon., Tues., Wed., 11.30]
3. Lucretius (selections); Vergil, Georgics; Horace, Ars Poetica.
-Three hours weekly through the year. [Mon., Tues., 9.30, Fri., 10.30]

4. Roman Comedy (selections); Roman Satire (selections).
Three hours weekly through the year.
5. Advanced Latin Composition.
- Weekly through the year. e :
In October, 1925, a special course in Cicero and Vergil will be arranged
for undergraduates who have had less than four years of high school Latin.

MarnEMATICS

1. Analytie Geometry; Elements of Caleulus. _
Three hours weekly. Associate Professors MURNAGHAN and MUSSELMAN,
Dr. Nersonw, and Assistants, [A: Wed., Thurs., Fri., 9.30; B: Mon., Tues.,
Wed., 11.30]
‘Conference. [A: Tues., 2-4; B: Thurs., 2-4]
This course is open to those students only who arfe credited with Trigo-
nometry for matriculation; it counts eight points towards graduation.

01. Trigonometry; Analytic Geometry; Elements of Caleulus.
Three hours weekly. Dr. NrLsox, and Assistants. [A: Wed., Thurs., Fri.,
9.30; B: Mon., Tues., Wed., 11.30] :
“Conference. [A: Tues., 2-4; B: Thurs., 2-4]
This course is for students who enter without Trigonometry; it counts six
points towards graduation. : :
2. Differential and Integral Caleulus.

Thrce hours aweekly. Professor HULBURT, Associate Professors CoHEN,
MURNAGHAN, and MUSSELMAN, and Dr. NeLsox. [A: Mon., Tues., Wed.,
11.30; B: Mfon., Tues., 8.30; Thurs., 9.30] :

Conference. [A: Fri., 10.80-12.30; B: ed., 2-4)

The hours assigned to B are subject to change. :

A student whose average mark in the Mathematics of the first year is
below 7, is not permitted to take Mathematics 2.
8. Applications of Caleulus; Differential Equations; Mechanies.

stiéSea hours weekly. Associate Professor ComEN. [Mon., Tues, Wed,
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Military Science and Tactics

-4, Differential Equations, poEe
" Two hours weekly, first half-year. Associate Professor MurNAGHAN and
Dr. NELSON. [A: Mon., Tues., 9.30; B: Mon,, T'ues., 10.30] 2
This course is designed Primarily for Engineers.
5. Plane Algebraic Curves, _ : ni
- Three hours weekly. Professor Hursurr. [Mfon., Tues., Wed., 10.30]

. 6 A. Mathematies of Finance, o
 Three hours weekly, first half-year, Associate Professor MUSSELMAN,
[Wed., Thurs., Fri., 8.30] S i

- Includes the study of :Annulties, Sinking Funds, Amortization Tables, and
Valuation of Bonds. o

‘6B. Elementary Theory of Probability. , _
Three hours weekly, second half-year. Associate Professor MussELMAN,
[Wed., Thurs,, Fri., 8.30] :

Includes the Theory of Least Squares, and the application of mathematical
methods to statisties, : i _

7. Applied Mathematies,

Two hours weekly, second half-year. Associate Professor MurNAGHAN.

Includes Vector Analysis, advanced Caleulus,” and elementary function
theory. ! " :

In connection with the three hours’ class-room instruction, the instructor
in certain undergraduate courses meets his students weekly

Purpose of supplementary explanation and aE

principles taught in the class-room. This is that part of the courses desig-
nated as * Conference.” It is not intended thus to inerease the amount of
#ork required of the student, but rather to aid him in the understanding
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DeraRTMENT OF Mrm-mn_r Sciexce awp Tacrics
Reserve Orricers’ Travive Cores

The traditional policy of the American people is to maintain a small
‘regular army. With our rapidly growing ion i asi
national responsibilities, some way must be found to keep our national

abreast of our national progress. One of the
his is in introducing a moderate course of milita;
instruction in practically all of the important colleges and universities of
the country. The course that is offered at the Johns Hopkins University
is in substance the same that is offered at any other of our important
institutions. .
Purpose

The primary purpose of the Reserve Officers’ Training Corps is to
Provide officers for the Reserve Corps. The Reserve Corps is the largest
of the three component parts of the Army of the United Btates. This
purpose is accomplished by providing for selected students a systematio




