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1979 ACM Turing Award Lecture

Delivered at ACM °79, Detroit, Oct. 29, 1979

The 1979 ACM Turing Award was presented to Kenneth E. Iverson by
Walter Carlson, Chairman of the Awards Committee, at the ACM Annual
Conference in Detroit, Michigan, October 29, 1979.

In making its selection, the General Technical Achievement Award Com-
mittee cited Iverson for his pioneering effort in programming languages and
mathematical notation resulting in what the computing field now knows as
APL. Iverson’s contributions to the implementation of interactive systems,
to the educational uses of APL, and to programming language theory and
practice were also noted.

Born and raised in Canada, Iverson received his doctorate in 1954 from
Harvard University. There he served as Assistant Professor of Applied
Mathematics from 1955-1960. He then joined International Business Ma-
chines, Corp. and in 1970 was named an IBM Fellow in honor of his
contribution to the development of APL.

Dr. Iverson is presently with [.P. Sharp Associates in Toronto. He has
published numerous articles on programming languages and has written
four books about programming and mathematics: A Programming Language
(1962), Elementary Functions (1966), Algebra: An Algorithmic Treatment
(1972), and Elementary Analysis (19

Notation as a Tool of Thought

Kenneth E. Iverson
IBM Thomas J. Watson Research Center

The importance of nomenclature, notation, and
language as tools of thought has long been recog-
nized. In chemistry and in botany, for example,
the establishment of systems of nomenclature by
Lavoisier and Linnaeus did much to stimulate and
to channel later investigation. Concerning lan-
guage, George Boole in his Laws of Thought
[1, p.24] asserted "That language is an instru-
ment of human reason,. and not merely a medium
for the expression of thought, is a truth generally
admitted."”

Mathematical notation provides perhaps the
best-known and best-developed example of lan-
guage used consciously as a tool of thought. Recog-
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allEqual



import Data.List.HT (allEqual)

allEqual [1,2,3,4]
allEqual [1,1,1,1]



from more_itertools import all equal

all equal([1,2,3,4])
all equal([1,1,1,1])



Hoogle Translate

(: allEqual :)

A Python all_equal more-itertools

JavaScript allEqual bbo
Haskell allEqual Data.List.HT
Clojure apply =
Racket apply =
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APL / (reduce) - Doc
CUDA reduce Thrust Doc
D reduce algorithm.iteration Doc
Ruby reduce Enumerable Doc
Python reduce itertools Doc
Elixir reduce Enum Doc
Kotlin reduce collections Doc
Clojure reduce core Doc
C++ reduce <numeric> Doc
Haskell foldl Data.List Doc
Racket foldl base Doc
Rust fold trait.Iterator Doc
q over - Doc

C# Aggregate Enumerable Doc

] / (insert) - Doc
C++ accumulate <numeric> Doc
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pandas.DataFrame.rolling()
cudf.Series.rolling() RraPiDs

o cudf::rolling_window() RAPIDS
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