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When we present studies of highly
cited articles in the life and physical
sciences, it is important to reiterate that
some fields are consistently underrepre-
sented—astronomy and mathematics,
for example.1~ You might assume that
the “obvious” reason for this is that the
number of mathematicians is smaller
than, say, the number of biochemists.
Or you might think it is because the
literature of biochemistry is larger than
that of mathematics. But I pointed out
in a detailed study of biochemistry jour-
nals that the reasons are not so obvious. ~

One important reason why the aver-
age biochemist is cited more than the
average mathematician is because the
average biochemistry paper contains
nearly three times as many references as
the average math paper. Furthermore,
while the size of the literature does not
affect the average impact of the individ-
ual paper, it does affect the range of
citation frequencies. If one body of
literature is ten times that of another, its
chances for producing “superstar” pa-
pers are greatly increased. An important
method in biochemistry can be cited in
thousands of life sciences papers per
year. In pure mathematics, however, the
most-cited paper never reaches this
figure because there are only about
40,000 papers published per year, de-
pending on how you define mathemat-
ics. Of course, in applied mathematics
or statistics there is the occasional paper
or book that is highly cited by the
literature of other fields. But this is rare
in pure mathematics.

In order 10 overcome [he problem of
inadequate representation of small
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fields, I have from time to time focused
attention on a selected portion of our
data base. For example, in 1973 we stud-
ied the most-cited math articles and
books.~~ But 1‘ve never done a separate
and comprehensive report on math-
ematics journals—what they cite and
what cites them. This seemed long over-
due, especially as we are launching a new
data base in mathematics called 1S[/
CotnpuMathT~t.~

The data on which this study is based
are taken from the 1980 Journal Ci/ation
Reports(r (JCRT~l), the fourteenth and
final volume of that year’s Science Ci(u-
[iorr Indexs’ (SCI”) annual. Table 1 lists
97 journals classified under pure and ap-
plied mathematics in the 1980 SC1. This
“core” group of math journals will be
considered as a single entity in this
study. Thus, we can more easily identify
which journals are most frequently cited
b.v the core math group. Also, we can
determine which journals most frequent-
ly ci[ed the core math journals in 1980.

It’s obvious from the titles listed in
Table 1 that many of the math journals
are foreign language publications. While
almost half of them publish exclusively
in English (41), 54 are multilingual jour-
nals publishing in English, French, Ger-
man, and (less frequently) Russian or
Italian. Two journals publish exclusively
in French—Bul/e[in des Sciences Muth-
ema(iques and Conrptes Rendus Hebdo-
rnaduires des Seances de I ‘Acadernie des
Sciences Serie A —Sciences Ma(hen?a-
[iques. Ma[hemu[ical Notes, Muthetna t -
ics of {he USSR-1; vestl?’a,Mathetnat -
ics of the USSR—Sbornik, and the
Siberian Mathematical Journal are
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English translations of Russian languag~
journals—respectively, Matematicheski,
Zametki, Izvesiiya Matematicheskay6
Seriya, Matematicheskii Sbornik, and
Sibirskii Matematicheskii Zhurnai. Cita.
tion data on the Russian and English
language editions of these journals were
combined in this study.

The 97 core math journals listed in
Table 1 published 6,940 source itemsin
1980. This amounts to 2.0 percent of the
347,707 source items included in the
1980 JCRdatabase. The 1980 SCIcov-
ered more than 500,000 published pa-
pers, but many of these items are short
letters, editorials, and meeting abstracts
that arenof included in JCR. The math
articles cited 73,028 references, or 1.1
percent of the6,824,219 references pro-
cessed for the 1980 JCR. Themathjour-
nals averaged 10.5 references per source
item (R/S) in 1980. In comparison, the
average for biochemistry that year was
28.5. The R/S average for all items in
JCR was 19.6 in 1980.

Articles published in the core math
journals received 38,859 citations from
a[l journals in 1980. This represents .7
percent of the 5,348,444 citations pro-
cessed in the 1980 JCR. Just nine jour-
nals account for one-third of these
38,859 citations: American Journal of
Mathematics (1,059), Annals of Math-
ematics (2, 140), Bulletin of the Amer-
ican Mathematical Society (1,048), Jour-
nal of Mathematical Analysis and Appli-
cations (1,062), Mu~hematische A nnalen
( 1,283), Mathematische Zeitschrift
(1, ItM), Proceedings of (he American
Mathematical Society (1,57 1), Pacl~ic
Journai of Mathematics (1,049), and
Transactions of the American Mathe-
matical Sociefy (2,409). This is quite dif-
ferent from fields likeveterinary’sciencej
where a smaller number of journals ac-
count for a larger percentage of total
citations.

In Table 2, we’ve listed the 50 journals
that were most cited by the core jour-
nals in 1980, ranked according to the
number of citations from the malh jour-
nals. These 50 journals received 27,863
citations, or 38.1 percent of the 73,028
references given out by the math core in

1Yuu. rorty-one or trte >U most -cltect
journals are themselves members of the
core group. The nine non-core journals
listed in Table 2 are: Anna/es de 1‘ln-
s[ilu[ Fourier, Archive for Rational Me-
chanics and Analysis, Doklady A ka-
demiya Nauk SSSR, Fundamenra h4arh-
ematicae, Journal of Ma[hetnatical
Physics, Lec[ure Notes in Pure and Ap-
plied Mathematics, Proceedings of Sym-
posia in Pure Mathematics, Proceedings
off he Cambridge Philosophical Society,
and Proceedings of the Narional Acad-
emy of Sciences of fhe USA. in compar-
ison to Proceedings of the National
Academy of Sciences of the USA,
Doklady is much more oriented toward
mathematics.

in Table 3, the 50 journals which most
ci[ed the math core are listed, in order of
the number of references to the core.
These journals account for 62.4 percent
of all the citations received by the core
math journals in 1980. Only three jour-
nals listed in Table 3 are not core jour-
nals. They are: Doklady Akademiya
Nauk SSSR, IEEE Transactions on
A utomaiic Control, and Journal of
Mathematical Physics.

Comparing Tables 2 and 3, we see that
34 of the journals appear in bo~h tables
(indicated by asterisks). Six journals ap-
pear among the top ten in both lists:
Journal of Algebra, Mathematische An-
~alen, Mathematische Zeitschr\~t, Pacijic
Journal of Mathematics, and the Arneri-
san Mathematical Societ y’s Transactions
and Proceedings. Thus, these six journals
rank highest among the 97 core math
iournals in terms of bo[h the number of
:itations received from the core atrd the
lumber of their references /o the core.

Another important indicator of a jour-
lal’s quality is its impact factor—that is,
he number of times an average article in
i particular journal is cited. In the 1980
ICR, impact is calculated by dividing the
~umber of 1980 citations to articles pub-
ished in 1978 and 1979 by the number of
iource items it published in 1978 and
1979. As you can see, we require data
:overing three years in order to calculate
mpact factors. Since 12 of the 97 core
nath journals were only added to the
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Table 1: Core mathematics journals (pure and

apphed) indexed in SCIC’, 1980, including the da[e
that each begacr publication.

Acts Marhemalica Academiae Scienliarum
Hungaricae— 1950

AcIa Ma[hemacica—Djursholm— 1882
Acla Scientiarum Ma[hemat Icarum— 1922
Advances in Mathematics— 1%7
American Journal of Mathematics—1878
American Mathematical Monthly-1894
Annales Scientifiqcres de l’Ecole Normale

Superieure— 1864
Annals of Mathemallcs—1884
Applied Mathematics and Computation—1975
Applied ,Ma[hematics and Optimization— 1974
Archiv der Mathema[lk—194fl
Arki\ for Matematik-1949
Bcdle[in de la Societe Mathematique de

France—1873

Bulletin des Sciences Nfathematiques— 1870
Bulletin of the American Mathematical

Society— 1894
Canadian Journal of Mathematics— 1949
Commentarii Ma[hematici Helveticl—1929
Communications in A1gebra—1974
Communications on Pure and Applied

Mathematics-1939
Composition ,Mathemat ica— 1933
Comptes Rendus Hebdomadaires des Seances de

l’Acade~ie des Sciences Serie A—Sciences

Mathematiques–1835
Computers and ?vla[hematics with

Applications—1975
Discrele Apphed Mathematics— 1979
D]screte Mathematics— 1971
Duke Ma[hema[ical Journal—1935
Fibonacci Quarterly-1%3
lllinois Journal of Mathematics—19S7
Journal of the lns[itute of Mathematics

and 1[s Applications—196S
(now lMA Journal of Applied Mathematics)

Indian Journal of Pure and Applied
Mathematics–1958

Indiana University Mathematics Journal–1952
International Journal of Computer

Mathematics —1964
Inventions Mathematical—1966
Israel Journaf of Mathematics—1951
Journal de Mathematlques Pures e[

Appliquees—1836
JournaJ fur die Reine und Angewandte

Mathematik—1826
Journaf of Algebra—1964
JournaJ of Approximation Theory– 1968
Journal of Combinatorial Theory Series A—1%6
Journaf of Combina[oriaf Theory Series B—1971

Journal of Differen[iaf Equarions– 1%5
Journal of Functional Anrdysis-1%7
Journal of Graph Theory—1976
JournaJ of Mathema[icaJ Analysis and

Applications—l%fl
JournaJ of Number Theory–1%8

Journal 01 uptlmlzatlon I neory ana
Applications—1967

Journal of Pure and Applied A1gebra—1971
Journaf of Statistical Computation and

Simulation—1972
Journal of Symbohc Logic- 1936
JournaJ of [he London Mathematical Society—

Second Series—1969
Journal of the Mathematical %ciel> of

Japan— 1885
Linear Algebra and [Is Applications— 1968
Manuscrip[a %Iathematica— I%9
Mathematical Scandinavica— 1953
Mathematical Notes

(Matematicheskii Zametki)— 1967
Mathematical Proceedings of [he Cambridge

Philosophical Societ}—1843
Ma[hema[ical Prograrnmlng— 1971
Mathematics of Computation— 1943
Mathematics of the USSR—Izvestiva

(lzvestiya Matematlcheskaya Seriya)—1967
Mathematics of the USSR—Sbornik

(Matemahcheskii Sbornlk)–1968
Mathematika—1954
Mathematische Annalen–1869
Malhematische Nachrichten — 1949
Mathematische Zeitschrift—1918
Matrix and Tensor Quarterly– 195 I
Memoirs of [he American Mathematical

SOciely—1950
M\chigan Mathematical Journal—1952
Monatshefte fur Mathematik—18W
Nagoya Mathematical Journal— 1950

NumericaJ Functional Analysis and
Opt imiza[ion— I979

Numerische Ma[hematik- 1959
Optimrd Control Applications and

Methods—1980
Pacific Journal of Mathematics—1951
Proceedings of the American Ma[hematicd

Societ y–1950
Proceedings of the Edinburgh Mathematical

Society—1883
Proceedings of the Indian Academy of Sciences–

,Mathematical Sciences– )934
Proceedings of the Japan Academy Series A—

MarhematicaJ Sciences— 1950
Proceedings of the Koninklijke Nederlandse

Akademie van Wetenschappen Series A—
Mathematical Sciences—1937

Proceedings of the London Mathematical
Society— 1865

Proceedings of the Ro@ Society of Edinburgh
Section A—Marhemalics— 1832

Quarterly Journal of Mathematics- [930

Quarterly of Applied Mathematics– 1943
RAIRO Analyse Numerique—

Numericaf Analysis– 1%7

Ricerche di Malematica-]952
Semigroup Forum— 1970
SJAM JournaJ on Algebraic and

Discrete Methods— 1980

SIAM Journaf on Applied Mathematics—1953



SIAM Journal on Control and

Optimization—1%3
SIAM Journal on Mathematical Analysis-1970
SIAM Journal on Numerical Analysis—1964
SIAM Journal on Wientific and S[atis[ical

Computing— I980
SIAM Review—1959

Siberian Mathematical Journal (Sibirskii
Matema[icheskii Zhurnal)— 1966

S[udia Mathemalica— 1929
S[udies in Applied Mathematics—1921
Transactions of the American Mathematical

SOciety-lXY3
Topology–1%2
Zeitschrif[ fur Ma[hematische Logik und

Grundlagen der Mathematik–1 955

SCIdata base in 19790r 1980, wecou1d
not calculate their impact. They will be
covered in future studies. They are: Ap-
plied Mathematics and Computation,
Computers and Mathematics with Ap-
plications, Indian Journal of Pure and
Applied Mathematics, Journa[of Pure
and Applied Algebra, Journal of Graph
Theory, Journal of Statistical Compute-
tion and Simulation, Numerical Func-
tional Analysis and Optimization, Op-
timal Control Applications and Meth-
ods, Proceedings of the Indian Academy
of Sciences—Mathematical Sciences,
Semigroup Forum, SIAM Journal on
Algebraic and Discrete Methods, and
SIAM Journal on Scientific and Statisti-
cal Computing.

Of the remaining 85 core math jour-
nals, 21 had impacts greater than .50,
and they are listed in Table 4. The aver-
age impact for the 85 core journals in
1980 was .34, considerably lower than
the 1.22 average impact for all SCl jour-
nals covered in the 1980 JCR. Clearly,
the way impact factors are calculated
places an emphasis on those journals
which cite more current literature. While
the average article in biochemistry will
cite much literature that is two years old
or less, the average math paper will tend
to cite articles that are three or four
years old.

This is demonstrated when we exam-
ine the “half-life” of math journals,
which is shown in Table 4. Half-life tells
us in which year the cumulated percent-
age of citations to a particular journal is
equal to, or greater than, 50 percent.

That is, we count back from 1980 to that
year in which the 50 percent threshold is
reached. As you can see from Table 4,
none of the high impact core math jour-
nals had a shorter half-life than 5.2
years, and many had half-lives longer
than ten years. In contrast, the average
half-life for biochemistry journals is 5.3
years.

In Table 5 are listed 20 math journals
with an immediacy index greater than or
equal to .15. Immediacy tells us the num-
ber of times an average article published
in a particular journal is cited in the
same year of publication. That is, we
divided the number of citations the jour-
nal received in 1980 by the number of
source items it published that year.
Again, we did not calculate immediacy
indexes for those 12 journals listed
above that were added too recently to
the SCI data base. The average im-
mediacy for the 85 core math journals in
1980 was . 10—the average immediacy
for all SCI journals that year was .26.
The fact that the average math journal
article has considerably lower impact
and immediacy than the average SCI
journal article indicates that mathemati-
cians do cite older literature. This is why
our ISI/CompuMath files will eventu-
ally cover at least 30 years of literature.

Another way to judge the qualhy of a
journal is to determine how many “clas-
sics” it produces. That is, we can deter-
mine which core math journals pub-
lished articles that received more than 50
citations from 1961 to 1980. Of the 97
core math journals, 58 published at least
one article that was cited more than 50
times. Table 6 lists the most-cited paper
from each of these 58 journals. Also
shown, in parentheses, is the total num-
ber of classic papers they produced.

Obviously, articles in journals that
have been in publication for many de-
cades will have a better chance of accru-
ing citations than those in recently issued
journals. However, the total number of
articles published during those years is
also significant. We have identified 120
papers in Annals of Mathematics that
were cited over 50 times. From thelsame
data base, we identified 16 classics from
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Table 2: The 50 journals most-tiled by math core journals. A =citations received from math journals. B =
total cua[ions recei~ed. C = self-cita[iorm. D = percent of [otal cila[ions which are math citations (AIB).
E =percem of [otal cila[ions which are self-citations (self-citd rate, C/B). F = percent of math citations
which are self-cita[]ons (CIA). An aslerisk ind]cales !hat the journal also appears on the list in Table 3.

Journal
“Trans. Amer Ma(h. Sot.
“Ann. Ma[h.

Leer. No(e. Mafh.
“Proc. Amer. Nlath Sot.
●Math. Ann.
“Math. Z.
●J. Algebra
●Pac. J. Math.

“Amer. J Ma[h.
*Bull. Amer. Marh. Sot.
“Inven[, Ma[h.
*J, Malh. }\nal. Appl,
“Proc. London Maih Sot.
*J. Lcmdon Malh. Sot.
“Can, J. Math.
“C. R. Acad Sci. Ser. A—Math.

Acts Math. -DJursholm
●J. Reine Angew, Math,
“Duke Math. J.
●J. Funct. Anal.
*Ma[h. Comput.
Commun. Pure Appl. Math.

●SIAM J. Numer. Anal.
Topology

“Stud. Ma{h.
●J, Differen[)al Equar)ons

Arch, RatIon. Mech. Anal.
Math. USSR Sborzrtk (Mat.

Sborn]k)
“Isr. J. Math,
“Amer. Math. Mon.
“Numer, Malh.

SIAM J. Appl. Math.
●SIAM J. Contr, Optimiza[.
*Advan. Math.
“Ill, J. ,Ma[h.

Proc. Carob. Phil. Sot.
●Arch. Ma[h.

Fund. Ma[h.
Proc. Nat. Acad. Sci. US
Proc. Symp. Pure Ma[h.
Comment. Ma[h. HeIv.

●Dokl. Akad. Nauk SSSR
Bull, SW. Math. Fr.
J. Math. Sot. Jpn.

●J. Math. Phys.
“J, Approx. Theor.

Math. USSR Izv. (Izv. Mal. Ser. )

Ann. Ins[. Fourier
●J. Optimiz. Theor. Appl.
“Math. Stand.

A
I956
1781
1498
I 3%
1082
%5
943
936

893
812
755
707

614
607
591
584
571
544
5!5
501
479
436
433
415
395

394
379

378
369
355
347
341
321
314
297
293
290
290
282
282
278
264
262
262
261
259
249

229
229
229

B
2409
2140
2012
1571
]~83

1104
911

I049
1059
1048
839

1062
816
6S0
748
819
756
648
6438
648
870
938
772

454
443

505
1110

610
42 I
507
699
882

6S8
431

341
1345

313
331

87,459

324
316

10,802

2%3
2%

5195

295
279

277
419
258

~
203

82

252
191
88

279
84
34
39
93

251
37
54
44

266
10
94
30

99
193
54
90
18
84

119

69
69

118
84
73

96
23
30

68

—

23

9
39
—

113
28
—

92
27

D
81,2
83.2
74.5
88.9
84.3
87.4
97.1
89,2
84,3
77.5

90.0
66.6
7S.2

88.0
79,0
71.3
75.5
84.0
84.7
77.3

55. I
46,5
36, I
91,4
89.2
78.0
34. I

62.0
87.6
70.0
49.6
387
48.8
72,9
87,1

21.8
92.7
87.6

.3
87.0
88.0

2.4
90.3
88.5

5.0
87,8

89,2

82.7
54.7
88.8

E
8.4
3.8
—

16,0
14,9
8.o

28.7
8,0
3,2
3.7

III
23.6

4.5

7.8
5.9

32.5
L3

14.5
4,9

1s.3
22.2

5.8
11,7
4.0

19,0
23.6

11.3
16.4
23.3
12.0
8.3

14.6
5.3
8.8

21.7

7.3

3.1
13.2

—

38,3
10.0

—

22.0
10.5

~
10.4
4,6
—

18,1
17.7
91

29.6
9.0

3.8
4.8

12.3
35.5

6.0
8.9
7.4

45.5
1.8

17.3
5.8

19.8
40.3
12.4
20.8
4.3

21.3
30.2

—

18.2
18.7
33.2
24.2
21.4
29.9

7.3

)0.1
—

23.4
—
—
—

8,3
—

3.4
14.9

—

43.6

11.2
—

40.2
11.8

Journal of A Igebra. If you consider both on all journals to do a comprehensive
the longevity and size of a journal, it will analysis of the “classics factor. ”
give you some idea of what to expect. In conclusion, we can now identify the
We would need complete article counts “most significant” math journals as
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Table 3: The 50 jourrtafs which most frequently cited math core journats. A = cit ations to maIh core journals,
B = citations [o all journals, C = self-citations. D = percent of citations to atl journals which are to math
core journals (A/B). E = percent of total citations which are self-citations (self-citing rate, C/B). F = per-
cent of math citations which are self-citalions (C/A). An asterisk indicates that the journal also appears on
the list in Table 2.

Journal
●Proc. Amer. Math. %c.
“Trans. Amer. Math. Sot.
“J, Afgebra
“J. Math, Anal. Appl.
*Math. Ann.
●C. R. Acad. Sci. Ser. A—Math.
●Math, Z.
“J. Funct, Anal.
“Pac. J. Math.
*Arch. Math.
“Invent. Math.
“J. Reine Angew. Math.
●J. London Math. Sot.

Commun. Algebra
Linear Algebra Appl.

“Math. Comput.
“J. Differential Equations

Indian J. Pure Appl. Math.
SIAM J. Math. Anal.

“Can. J. Math.
Proc. Roy. %x. Edinburgh Sect. A
Math. Proc. Cambridge

Phil. SoC.
“Isr. J. Math.
“Bull. Amer. Math. SOC.
●Ann. Math.
●J. Approx. Theor.
“Dokl. Akad. Nauk SSSR
“Ill. J. Math.
●J. Math. Phys.

Indiana Univ. Malh, J,

%migroup Forum
Discrete Math.

“Proc. London Math. Sot.
J. Pure Appl. Algebra

“Amer. J. Math.
Compos. Math.

“Numer. Math.
●Duke Math. J.
“Amer. Math. Mon.
“Advan. Math.

Manuscript Math.
●SIAM J. Numer. Anal.

SIAM Rev.
●J. Optimiz. Theor, Appl.
“Stud, Math.
*SIAM J. Contr. Optimizat.

IEEE Trans. Automat. Contr.
“Math. stand.
Quart. J. Math.
Math. Program.

A
1466
1282
ll&3
1023
98S
892
8tX3
726
712
649
637
633
554
526
510
507
497
430
429
413

392

385
382
366
362
361
356
352
352
344

342
333
329
316
315
312
312
310
308
302
302
293
281

277
276
246
245
229
229
226

B
2938
2658
2244
2709
1991
2564)
1681
1620
1466
1354
1540
1446
1114
9%

1429
1255
1279
1375
1164
894
881

981
724
893
717
737

19,925
713

6212
744
787

881
619
847
662
732
845
730

1094
673

74 I
857
987

818
530
815

3464
466
408
738

c
252
203
279
25 I
191
266

88
99
84
68
93
94
54
36
89

193
119
48
62
44
42

37
69
39
82

113

30
—

23
123
62
37
46
34
29
84
30

118
23

28
90
17

92
84
%
—

27
18
97

D
49.9
48.2
51.7
37.8
49.5
34.8
47.6
44.8
48.6
47,9
41.4
43.8
49.7

52.8
35.7
40.4
38.9
31.3
36.9
~,~

44,5

39.2
S2.8
41.0
50.5
49.0

1.8
49.4

5.7
46.2
43.5

37.8
53.2
37,3
47.6
42.6
36.9
42.5
28.2
44,9
40.8
33.8
28.5

33,9
52.1
30.2

7.1
49.1

56. I
30.6

E
8.6
7,6

12.4
9.3
9.6

10.4
5.2
6.1
5.7
5.0
6.0
6.5
4,8

3.6
6.2

15.4
9.3
3.5
5.3
4.9
4.8

3.8
9.5
4,4

11.4
15.3

4,2
—

3. I
15.6
7.0
6.0
5.4
5.1
4.0
9,9
4, I

10.8

3.4
3.8

10.5
1.7

11.2
15.8
11.8

—

5.8
4.4

13.1

F
17.2
15.8
24.1
24,5
19,4
29.8
11.0
13.6
11.8
10.5
14.6
14.8
9.7

6.8
17.5
38. I
23.9
11.2
14.5
10.7
10.7

9.6
18.1
10.7
22.7
31.3

8.5

6.7
36.0
18.6
11.2
14.6
10,8
9.3

26.9
9.7

38.3
7.6
9.3

31.0
6.0

33.2
30.4
39.0

—

11.8
7.9

42.9

those which ranked among the top 20 in 4), immediacy (Table 5), andlor the
terms of total number of citations from number of highly cited articles they pub-
the core (Table 2), total number of cita- lished (Table 6). Although no core jour-
tions [O the core (Table 3), impact (Table nal appeared among the top 20 on all
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Table 4: Core pure and applied math journals wilh impact factors greater than or eqccaf to .50 in 1980, num-

ber of citations in 1978 and 1979, number of source items in 1978 and 1979, and half-lives (in years), 1980
JCRTM. HaJf-life is calculated by determining the year in which the cumulated percentage of citations 10 a
particular journal equals 50 percent, For example, the 1980 JCR shows that the cumulated percentage for
Advances In Ma{ fremcr(tcs was 48.2S from !98010 1976 and 59.16 if citations through 1975 are included. So
the half-life for [his journal is between five and six years. To caJculale the decimal value, we first subtract
the cumulated Percentage before [he half-life is reached: that is, SOM) 48.25 = 1.7S. We then subtract
the same percentage from [he cumulated percentage a~ler’ the half-life is reached: 59.16 – 48.25 = 10.91.
Finally, the first value is divided by {be second: 1.75/ 10.91 = .16. The quotient is then rounded to the
neares[ tenth and added to the half-fife integer. Thus, the half-life for Advances It! Mcuhemafm is 5.2
years.

Citations in Source Items in
Journal Impact 1978 & 1979 1978 & 1979 Half-Life

Commun. Pure Appl. Math. 1.45 71 49 > 10.0
Ann. Math, 1,14 97 85 > 10.()
Advan, Ma(h. ,98 95 97 5.2
SIAM Rev. ,98 61 ~~ 7,9
Acts Math. -Djursholm .93 37 40 >10.0
Invent. Math. .93 i 70 183 ~,~

SIAM J. Numer. Anal. .91 152 167 6.3
Stud. Appl. Math. .89 48 54 6.8
Duke Math. J. .86 73 85 >10.0
Math. Progrmn. .86 102 119 5.7
Bull. Amer. Ma[h. SOc. .85 80 94 >10.0
J. Funct. Anal. .82 1s1 185 5.9
SIAM J. Con[r, Op[imizat, ,81 97 120 6.4
SIAM J. Appl. Math. .76 172 ~26 6.2
Proc. London Math. Sot. .75 72 96 >10.0
Quart, Appl. Ma!h. ,68 49 72 >10.0
Mere. Amer. Ma[h. Sot. .66 19 29 8.5
Amer. J. Math. ,61 78 128 >100
Math. Compu[. .58 125 217 7.4
Numer. Math. ,55 79 I45 > 10.IJ
Compos. Ma[h. .54 37 68 7.0

Table 5: Core pure and applied math journals with immediacy index grealer than or equal [o .15, number
of citations in 1980, and number of source items in 1980 ( 1980 .lcRT~f).

Journal

Proc, London Math. Sac.
Math, Stand.
Invent. Math.

Compos. Math,
Mere. Amer. Math. Sot.
Math. Comput,
J. Funct. Anal.
Ann, Malh.
Math. Proc. Cambridge Phil Sot.
Amer. J. Ma[h.
Bull. Amer. Ma[h. Sot.

Stud. Appl. Math.
Ac!a Math. —Djursholm
Acts Sci. Math.
Bull. SW, Math. Fr.
C, R. Acad. Sci. Ser, A—Math.

Int. J. Comput. Ma(h.
Proc. Roy. Sot. Edinburgh Sect. A
Quart. J. Math.
SIAM J. Math. Anal.

Citations Source Items
lmmediac} in 1980 in 1980

.46

.34

.28

.27

.25

.21

.19

.18

.17

.16

.16
,16
.15
,15
.15
.15
.15
.15
,15
.15

19
12
26
15
3

22

)9
8

16
7

9
5
2

4
5

69
4
9
6

14

41
35
94
55
{2

I05
Im
45
95

44

55
32
13
26
33

470
27
61
40
93

490



Table 6: The most-cited papers from the math core journals. The total number of papers receiving 50 or more
citalions from each journal is shown in parentheses.

Bibliographic Data
Total Citations

1%1-1980
225 (4) Ablowitz M J, Kaup D J, Newell A C & Segur H. The inverse scattering transform-Fourier

analysis for non-linear problems. S/ud. App/. Mulh. 53:249-315, 1974,
105 (7) Adams J F. On the groups J(X). Topo/og.!J 5:21-71, 1966.
292 (46) Agmon S, Douglis A & Nirenberg L. Estimates near the boundary for solutions of elliptic

partial differential equations satisfying general boundary conditions.
Commun. Pure Appl. Math. 12:623-727, 1959.

58 (3) Atiyah M, Bott R & Palodi V K. On the heat equation and the index theorem.
Intent. Marh. 19:279-330, 1973,

78 ( 12) Aumann R J. In[egrals of sel-valued functions, J, Ma/h, ,4na/. App/. 12:1-12, 1%5.
312 (72) Bass H. Finitistic dimension and a homological generalization of semi-primary rings.

Trans. Amer. Moth. Sue. 95:46.5-88, 19tXI,
139 ( 14) Bass H. On the ubiquity of Gorenstein rings. Ma(h. Z. 82:8-28, 1%3.
67 (2) Bombieri E. On (he large sieve. Ma(hemallka 12:201-25, 1%5.
82 (2) Bretis H. Problemes unilateraux, (Unilateral problems, ) J, Ma/h. Pure App/. 51: I -168, 1972.
98 (5) Buck R C. Bounded continuous func(ions on a locally compact space.

Mich. Ma/h. J. 5:95-104, 1958.
101 (6) Buzbee B 1,. Golub G H & Nielson C W. On direc[ meibods for solving Poisson’s equations,

SIAM J. Numer. Anal. 7 ;627-56, 1970,
IOU(2) Casimir H B G. On the attraction be[ween IWO perfectly conducting plates.

fro<. K. Ned. Akad. U’e/mzschap. A 51:793-5, 1948.
1I74 ( 13) CooleJ J W & Tukey J W. An algorilbm for the machine calculation of complex Fourier

series, Ma[h. C’omput, 19:297-301, I%5,
66 ( 1) Cotlle R W & Dantzig G B. Complementary pivot [heory of mathematical programming,

L!near A/Rebro Appl. 1:103-25, 1%8.
136 ( 17) Cmrrmrt R, Friedrichs K & IZ.WI H. Uber die part iellen Dlfferenzengleich ungen der

mathemat]scben Physik. (The par[ial differential equation of mathematical physics. )
,Vfafh. .4nrr. 100:32-74, 1928.

101 (9) Da} M M. Amenable semigroups, ///. J. ,MaIh. I :509-44, 1957.
54 ( 1) De Boor C. On calculating with fi-splines. J. Apprmr. Theor. 6:50-62, 1972,

207 (3) Dirac P A M. Generalized Hamibonian dynamics, Can. J, ,kfa/h. 2:129-48, 1950.
54 (2) Emes B C & Sair@ R. Homotopies for computation of fixed points on unbounded regions,

Math. Pro,erurr?. 3:225-37, 1972.
74 (2) F.ckmann B & Schopf A. Uber injektive Moduhr, (Injective modules. )

Arch. Ma[h. 4:75-8, 1953.
205 ( 19) Feit W & Thompson J G. Solvabllit y of groups of odd order, Pac. J. kfa{h, 13:775-87, 1%3.

60 ( I ) Fernique X. In[egrabilite des vecteurs gaussiens, (Integrabili! y of gaussian vectors. )
C. R. Aced. Se/. Ser. A—Ma/h. 270:1698-9, 1970.

114 (2) Filon L N G. On a quadrature formula for trigonometric integrals.
Proc. Roy. S&. EdinburRh Sect. A 49:38-47, 1928,

57 ( I) Friedberg R M. Three theorems on recursive enumeration, J, S.wnb. Logic 23:3G$-16, 1958,

265 ( 13) Gabriel P. Des categories abiliennef. (Abelian categories.)
Bull. S[](’. ,Mo[h. Fr. 90:323-448, 1962,

216 ( 16) Clauberman G. Cen[ral elements in core-free groups. J. Alrvbro 4:W3–20, 196+5,
53 ( I) Godel K. Uber formal urrentscheidbare Sarze der Principia Mathematical und verwandter

Systeme 1. (Formally undecidable propositions of the Prmc(pm Marhema(wu and rela[ed
sys[ems. ) ,Monatsh. .kfa{h. 38:173-98, 1931.

76( I ) Grenander L’. Stochastic processes and statistical inference, Ark. ,Ma/. I: 195-277, 1950.
257 (2) Grotbendieck A. Produits tensoriels [opologiques et espaces nucleaires. (Topological tensorial

products and nuclear spaces. ) Mere. Amer. Ma[h. Srzc. 16:1-140, 1955.

101 (5) Hall P. On representatives of subsets. J. London Math. Sot. 10:26-30, 1935.
121 (34) Harish-Chandra. Spherical functions on a semiSiIZIPle Lie grOuP, ].

Amer. J. Ma/h. 80:241-310, 1958.
70 (3) Helgas{,n S. A duality for symmetric spaces with application to grOuP rePresen[alions.

Adv(m. ,Mu/h. 5: I-154, 1970.
78 ( I ) Hestsmes M R. Multiplier and gradient methods. J. Op/~miz. Theor. App/. 4:303-20, 1%9.

122 (6) Kalman R E. Mathematical description of IInear dynamical SySleIIIS.

Sl,4,W J. Contr. Optmuazt, 1:152-92, 1963.
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12] (~)

107 (3)

52(I)

106 (3)

249 (21)

I(EJ (4)
95 (2)

~~() , 10)

W (3)
198 (37)

134(1s)

16 (4)
98 (8)

102 (12)

67 (~)

153 (f)

210 (17)
1,?2 (9)

297 (23)
96 (9)

84 (19)

169 (4)

lox (2)

KaIo T. Nonlinear semigroups and evoluf]on equations. J. ,Mu[h. Sot. Jpn. 19:508-20, 1967.
Kuni(a H & Watanabe S, C)n square integrable martingales,

VUWI.VO,MUIII J. 30:209-45, 1967,
LaSalle J P. Stability theory for ordinary differen[ml equarmn~.

J. Lt{[~ren/iu/ Equutmm 4:57-65. 1968.
l,ma~ J & Schtmder J. Topolog)e el cqw[mn) forwlionnelles. (Topology and func[lonal

equation~. ) ArItI. .S1’I.EC,(II[>Nim!?r. Super. 51:45-78. 1934.
Ix+enlwg K. A me(hod for the ~olulion of certain non-linear problems in Iea\( squares.

Quurl. .1/]/,/ ,tlulh 2:164-8, 1944
[.i 1 Y & Ynrke J A. Period [hrec implief chaoj. ,41tw. $lu/h. .M{,r?. X2:985-92, 1975,
I.ighlhill M J. C,roup iclou[y. J. /n\/. .\~u(h ,l;v)/. I :1-28, 1965,
I,indemtrauss J & Pdczynski A. Absolutely ~umming opera[orj In f.p spacc$ and [heir

appl]ca{mn$. .SIIIII.Mu(l). 29:275-326, 1%8.
I.inden,traus, J & Rnw.nthal H P. The I.p jpacc’s. Ar. J. ,Mufh 7:325-49, 1%9.
Mackq G W, Lni[ary reprcwnlatiom ot’ grnup extensions [

,.IcIu ,Jlul/I. –llJt2r>holt?t 99:265-3 I I 1958.
Mini! (, J. Nlonotonc (nonlinear) oper~torj in Hilber( \pace.

[Iuh{> ,$1(/[/1.J. 29:341-6, 1962.
Morlt} M & \ aught R. Homogeneous uni! crwl model~. ,\fuI/I. .SwIId. 1I :37-57, 1962,
‘NNwn E. (’onslruc!mn nl quantum ficldj Iron) \lark,ofl field~.

,1, t 1{/!(( ,’l{IUI 12:97-112. 1973.
Nwtnr () H & ol\en }+ N. Numvncal mclhtxls fnr reducing [me tind \urlace probe data.

s//l $1 R(JIK2:2(W7. 1%0
Pc]ftrr J E, hlti!rl\ quadrat]c wlutions S/.,! .$1J. .AIv,/. ,lfu~h. 14:496-501. 19f16
IUman (’ \ & Nath h S N. rhc diffraction O! I!gh[ by high frequency wund wakes,

/’)1)1 I!!(lfu!rAl WI ,s11. ilu!ll. .s11. 2:.u)f-2t), 1935.
Rein.xh (’ H. Smoo[hing b> \plIne funct ions. ,VU)IICI,,Jfulh. 10: 177-X3, 1967
%’hur J, L!nlcrwhungen UIX’Idle Darvel lung der endllchm C,ruppen durch gcbrochcmt

Ilneart Subt!ltullonen. IStuditw on the rc’prc~enta[ion 01 fin!(c group~ by broken I!near
~ubs[l[u(!on~.) ./. Rcvm) A)IWIC \/u//I. 112:!(5-13;, IW7,

Smale S. Diflcren[iablt dynamic iys[emf. flu//. At)wr. ,J~u//t, .S~K. 73:747-817, 1967,
Slinespring W k’. Powli\e tuncli(lni on (’”-algt’bra$. Prr~t. ,Al)wr ,\/IJIh .S(N 6:21 I-6, 1955.
‘ra~lnr (; 1. DII fujwn by conlinunuj mo}emen(~

Pro, / IMI[lIIIIlfu(lr. S,,< 20:196-211, IY21.
lhom R. (.)w’lquc~ proprk’lcs gk~hdk’s LIL’\i:irlcle, dlllc!un[l:ihlcj (\tlmc !Iohal propcrllv 01

d]llcrm)llal>lc jurlct]c. ) <’,,IIIIIIC(II ,!1”(/, /{<,/,. 28: I7-X6, 1!)54
M w..on (; \. Thrce {riple in[egrals, (hut’{. ,1. $Ia{li. 1026(-76, 1939

5?Y ( 120) WIKner t.. on u“i[w) rcprcwnla[j,mj ot [hc lnhonwgencou~ l.orenlz group.

..1)//! ,\ ful/1, 40:149-204, 1939.

five tables, eight ranked high in four of OJ Cotnpu[ation, and Proceedings of [he
the five tables listed above: Ac(u IWU/fi- London Mathematical Society.
e]?laticu—Djl~rsholttl, A !neri(wn Journal *****
of Muthema[ics, Annuls of Mathenwti(s,
Bullefin of the American Mu[hemu[i(ul My (hunks to A Ifred Welljams-Dorof
Society, In ~en(iotres Ma[hetnutica, Jour- for his help in the preparation of this
nal of Functional Analysis Mathematics essu.v. 01’=7,s,
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http://garfield.library.upenn.edu/essays/v3p054y1977-78.pdf
http://garfield.library.upenn.edu/essays/v4p156y1979-80.pdf
http://garfield.library.upenn.edu/essays/v4p414y1979-80.pdf
http://garfield.library.upenn.edu/essays/V1p504y1962-73.pdf
http://garfield.library.upenn.edu/essays/V1p509y1962-73.pdf
http://garfield.library.upenn.edu/essays/v5p437y1981-82.pdf
http://garfield.library.upenn.edu/essays/v5p464y1981-82.pdf
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