
§3.2.1 The Tracks within the Department of Mathematics 

 

The teaching of mathematics has been part of the university since it was founded 

in 1956, though it was not constituted as a department until 1969.  The courses in the 

department are all taught at the Ramat-Gan campus. 

The Department offers both undergraduate and graduate degrees in 

Mathematics.  The undergraduate program is divided into three tracks:  Pure 

Mathematics, Applied Mathematics, and Statistics. The degree offered, after a three 

year course of study, is a B.Sc.  In graduate studies there are three tracks:   

Mathematics, Pure or Applied, which grants an M.Sc. or a Ph.D. with a thesis; 

Statistics, which is a program for a Ph.D. with a thesis; and a new program in 

Financial Mathematics, which will grant an M.Sc. without a thesis.   

 

§3.2.1.a The Regular Undergraduate Program 

 

The department offers a variety of options for undergraduate students. Most 

students opt to study on an "expanded" track (replacing the need for separate major 

and minor fields of study); expanded tracks are available in pure mathematics, 

mathematics for high-tech (applied mathematics) and mathematics with statistics, all 

three-year programs leading to the B.Sc. degree. The department also offers "major" 

tracks in pure mathematics, applied mathematics and statistics, and there are 

coordinated programs for double majors with the Physics and Computer Science 

Departments. There is also a "mathematics for teachers" major, with a number of 

targeted courses for the special needs of students intending to become high school 

math teachers. Students studying in a major track need to add a minor in another 

department of the university; the study program is also spread over 3 years, and the 

students also receive the B.Sc. degree (as the majority of their studies are in the 

faculty for exact sciences, even if their minor is in a different faculty). Finally, the 

department also offers a "minor" track. Until this year it was possible to minor in 

either mathematics or statistics, but in preparation for the academic year 2009-2010 

we have revised the requirements for the minor, as will be discussed below . 

There has been much evolution in the different tracks for undergraduate study 

over the years, and it is difficult to pin down the exact year each track started. In the 

1980s most students in the department studied math as a major. Gradually computer 

science became a more powerful force and different tracks combining mathematics 

and computer science in different weights developed. Although the expanded track in 

mathematics existed from very early on, as an option for particularly gifted students, 

it only became a standard option during the 1990s, when the expanded applied 

mathematics track was approved. The rationale for the existence of the different 

tracks, and their different aims, will be discussed below . 

Studies in the regular undergraduate track are held during the two main 

semesters, in the fall and the spring. Some thirty to forty students register in the 

regular program every year.  Each entering class is assigned a faculty advisor, who 

will accompany them through the next three years, dealing with questions of transfer 

credits and course conflicts, students with medical problems and criteria for 

graduation. 

The goals of the undergraduate program are a frequent topic of discussion in 

general department meetings and in meetings of the Teaching Committee.  Three 

main goals are considered, which are not mutually exclusive:  to give students the 

tools to do research and the interest to continue their mathematical education to higher 



degrees, to prepare students to work in business or industry, and to prepare qualified 

teachers of mathematics for Israel's high schools. In the mathematics for high-tech 

track, introduced after the divorce from Computer Science,  the students learn the 

same basic courses in computing as in the Department of Computer Science, and also 

do a third year project which is designed as an introduction to the use of mathematical 

algorithms in industry. The statistics track has a serious emphasis on use of statistical 

packages, and the graduates get a certificate that they are competent to program in 

SAS. The teaching track, introduced in 2003, is basically a variation of the pure 

mathematics track, in which some of the more research oriented third-year courses 

have been replaced by courses designed to give students a deeper understanding of the 

material taught at the high school level.  As an example, to prepare students to teach 

geometry, there is a course in the axiomatics of Euclidean and non-Euclidean 

geometry. 

§3.2.1.b The Pre-Army Program 
 

The Pre-Army Program, which was introduced in 2000, serves exceptionally 

talented high school students who have finished the mathematics matriculation exam 

at the end of tenth grade through the program for Mathematically Talented Youth.  

The normal track for an Israeli student is to finish high school and the matriculation 

exams at age 17 or 18.  The student is then drafted for three years of army service if 

he is a boy and for two years if she is a girl.  If the student returns to the university it 

is after a long gap, at age 21 or older. Recognizing that much talent is lost this way, 

the army does allow a small percentage of students who have demonstrated 

exceptional talent to defer their induction until the completion of the bachelor's 

degree, through a program called the "Atuda" (Academic Reserve), but the numbers 

admitted are quite small. 

The aim of the Pre-Army Program is to permit the students to finish their 

university studies before induction into the army, in order to avoid interrupting their 

education in mathematics and also to prepare them for army service more 

commensurate with their intellectual capabilities. 

The program is designed to enable the students to finish more than half of their 

University studies by the end of the twelfth grade, with a minimal disruption of their 

high school education and outside activities. This is obtained by means of a program 

of afternoon lectures twice a week (from 15:00 until 21:00) and summer courses over 

a period of six weeks each year, starting about a month after they finish their 

mathematics matriculation exams at the end of tenth grade through the Program for 

Mathematically Talented Youth founded by two members of the department over 

twenty years ago. The courses are regularly scheduled courses given at the BIU 

campus. 

The first summer session is officially on the status of auditing (and indeed, many 

students audit these courses without intending to enter the degree program). Students 

are conditionally accepted to the program by obtaining a base grade of 90% or more 

on the matriculation exam in mathematics, and the results of the first summer session 

are used in the decision as to whether to permit them to register for the continuation 

during the academic year. Their status in the university is conditional until they 

complete a full series of matriculation exams in all subjects, at which time their status 

changes to that of a regular student in all respects. 

The course of study is identical with that of the regular undergraduate program.  

Most register for one of the two expanded tracks:  mathematics for high-tech or pure 

mathematics.  The sections, however, are separate from those of the regular students, 



as well as the timing of the courses, and sometimes there are variations in the amount 

of material covered.  Although department policy calls for a common exam in courses 

with two sections, when the two sections are regular and Pre-Army this is usually not 

practical because the Pre-Army program has covered more material. 

At the end of the twelfth grade, almost all of the students receive a deferment of a 

year from their induction into the Army and complete their degree during this 

thirteenth year of their studies. During this year, they study together with all the other 

students of the Department.  Since they completed only half of their course 

requirements during the limited time available to them while there were still in high 

school, they actually carry one and a half times the load of the regular students during 

this year.  The program is physically and intellectually demanding. 

The program is overseen by a coordinating committee (currently Rowen, 

Vishne, and Tsaban) which functions within the framework of the usual Departmental 

supervision. This committee periodically reviews the results of the program which to 

date have been quite impressive, as discussed below.  

Other functions of the coordinating committee include an annual review of the 

recommended curriculum (within the framework of the standards set by the 

Departmental Teaching Committee), and private consultations with students in order 

to help guide them through the program. The committee also tries to insure that the 

instructors and teaching assistants for these courses are capable of communicating 

with young, bright students.  They are usually chosen to be relatively young and 

native speakers of Hebrew. 

So far, the program has achieved its objectives. In past years, 30-40 students 

have registered for the program each year, and virtually all of them have completed 

the degree in the allotted three years, with a grade average well above the norm of the 

Department; almost all of our students on the Rector’s List of excellence come from 

this program. Many of the graduates from the early years have continued to graduate 

studies, both at Bar-Ilan and other academic institutions (mostly Hebrew University, 

Tel-Aviv University, and the Weizmann Institute).  This is an important source for 

bright graduate students in the department.  

The program’s strengths are that it provides the opportunity for talented youth to 

continue developing their intellect at a key stage in their lives. These students are far 

more inquisitive than the usual students, and many attend extra lectures and informal 

seminars organized on a voluntary basis by faculty members! One unexpected benefit 

has been the positive social benefit from talented youth being together. They reinforce 

each other’s studies, and have formed extracurricular groups (such as bands) in their 

free time. There are ongoing challenges, which arise mainly from the transition from 

high school studies to university standards; discipline in the first year is often a 

challenge. Also, although our staff members are not professional counsellors, we are 

well aware of the damage that could result from a talented youth not being able to 

cope with the university environment, and make every effort to avoid building 

unnecessary pressure on the students.  But for the most part, the students are only 

young by Israeli standards; in most of the world, students begin their University 

studies at the age of 17 or 18 rather than the age of 21 or 22 (or more).  These students 

begin at 15, while still living at home.   

Our main concern is how to improve the transition from high school to 

university, especially given the recent decline perceived in mathematics education in 

high school. This summer we are introducing a week-long minicourse in basic 

mathematical notions for university studies. We are considering developing a 

computerized transition course which students could study under the guidance of their 



mathematics coordinators in high school. We also have been in contact with various 

principals in high schools, and plan to work on strengthening these lines of 

communication. At the other end, we are looking for ways of helping the students 

continue their mathematical development while in the army. Also, we help guide the 

students to appropriate units in the army which may be interested in their special 

abilities. 

Special effort is made to find support for students with financial problems 

and/or to outstanding students. In addition to coordination with the university 

scholarships, some funds are provided by the Gelbart Institute, and also some research 

projects are funded by the department to encourage outstanding students to work with 

faculty members. 

 
 

§3.2.1.c The Master's Degree Program 
 

There are four M.Sc. tracks in the Department: Pure Mathematics, Applied 

Mathematics, Applied Algebra, and Financial Mathematics. The corresponding 

programs are presented in the tables in §6.1. The departmental Committee on 

Teaching supervises these programs on a continuing basis and regularly discusses the 

structure of the M.Sc. program. This year, the Committee on Teaching is in the 

process of revising programs in the interest of making them both more uniform and 

more flexible. For each field of mathematics, a committee member from that field is 

assigned to supervise the syllabi of courses in that field. Each field also has its own 

special advisor for Master's students. The current chairman of the Committee on 

Teaching is Professor Jeremy Schiff. 

For the Master's degree with thesis, the normal period of study is two to three 

years, although there is a track for a Direct Master's, in which students with a high 

average can begin graduate studies during their last year of study for the B.Sc., and 

obtain a Master's degree one year later if they successfully complete a thesis in that 

time.  The standard period for the degree in Financial Mathematics without a thesis is 

fifteen months, including a summer semester.   

The track with thesis comprises 28 semester hours of course work in addition to 

the thesis. By the end of their first year in the program students are expected to have 

found a thesis supervisor, and to be en route to writing their thesis proposal. After 

completing his course requirements, a candidate for a Master's degree (in a track other 

than Financial Mathematics) is required to submit a thesis, based on original research 

and written under the supervision of an advisor. In order to provide the opportunity 

for study in areas of research not covered by Bar-Ilan faculty members, the 

Department occasionally invites mathematicians from other institutions to serve as 

advisors. Initially, the student prepares a Plan of Research. This is a document whose 

average length is ten pages, which must be approved by readers from inside the 

department and the University Master's Degree Committee, which is in charge of 

maintaining the academic standards of the degree. (Most plans require significant 

revision before being accepted.)  

Once the plan has been approved and the thesis written and submitted, it is then 

read and evaluated by two referees appointed by the Committee. Based on their 

reports, the Committee decides whether to accept the thesis and, if so, what grade to 

award it. The current chairman of the M.Sc. Committee is Professor Louis Rowen.  

During the past two years, twenty-seven students have obtained degrees in the 

Pure Mathematics, Applied Mathematics, and Applied Algebra tracks of the Master's 



program. Thus we consider these tracks relatively successful. It is too early to pass 

judgment on the Financial Mathematics track, which began only this year. 

 

§3.2.1.d The Ph.D Program 

 

To be admitted to studies for the Ph.D. degree a prospective student must have 

an average grade in his M.Sc. studies of at least 85 and must obtain the agreement 

of an advisor with whom he/she would like to work on a Ph.D. thesis.  The file is then 

examined by the Chair and the university's Ph.D. Committee that issues the final letter 

of acceptance. Typically the student will spend the first year learning the literature of 

the relevant field, culminating in writing a research proposal. The process of approval 

of the proposal is in the hands of the Faculty of Exact Sciences and involves 

evaluation by at least one outside examiner and approval by the University Ph.D. 

Committee.  Ph.D. students are encouraged to attend relevant advanced courses in the 

department, and also other courses to extend their general mathematical knowledge; 

as of 2009-10 the formal requirement in this regard will be to accumulate passing 

grades in four courses in the course of the degree. Excellent undergraduate students 

can be admitted to the program on a Direct Track after completing the B.Sc. program 

with Distinction. 

 The time allotted by the Ph.D. Committee for the Ph.D. degree is four years, 

though in practice it usually takes longer.  The delay is not usually in conducting the 

underlying research but in writing up the thesis itself, with all the details of the proofs. 

There is an option of submitting a thesis composed of papers of which at least 3 were 

published or accepted for publication in refereed platforms (journals or refereed 

conference proceedings) . Such theses will include an extended abstract and an 

introduction that explains the flow of results between the different papers. Papers with 

co-authors will include a release from the co-author to include the paper in the thesis. 

The Ph.D. thesis itself will be read by at least 2 examiners, in addition to the student's 

supervisor.  In case all referees recommend the grade Excellent, the Ph.D. will be 

granted with this mark. Such marks are very rare. 

 

 


