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IEEE Standards documents are developed within the Technical Com- 
mittees of the IEEE Societies and the Standards Coordinating Committees 
of the IEEE Standards Board. Members of the committees serve volun- 
tarily and without compensation. They are not necessarily members of the 
Institute. The standards developed within IEEE represent a consensus of 
the broad expertise on the subject within the Institute as well as those 
activities outside of IEEE which have expressed an interest in participating 
in the development of the standard. 

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE 
Standard does not imply that there are no other ways to produce, test, 
measure, purchase, market, or provide other goods and services related 
to the scope of the IEEE Standard. Furthermore, the viewpoint expressed 
a t  the time a standard is approved and issued is subject to change brought 
about through developments in the state of the art and comments received 
from users of the standard. Every IEEE Standard is subjected to review 
a t  least once every five years for revision or reaffirmation. When a doc- 
ument is more than five years old, and has not been reaffirmed, it is 
reasonable to conclude that its contents, although still of some value, do 
not wholly reflect the present state of the art. Users are cautioned to 
check to determine that they have the latest edition of any IEEE Standard. 

Comments for revision of IEEE Standards are welcome from any in- 
terested party, regardless of membership affiliation with IEEE. Sugges- 
tions for changes in documents should be in the form of a proposed change 
of text, together with appropriate supporting comments. 

Interpretations: Occasionally questions may arise regarding the mean- 
ing of portions of standards as they relate to specific applications. When 
the need for interpretations is brought to the attention of IEEE, the 
Institute will initiate action to prepare appropriate responses. Since IEEE 
Standards represent a consensus of all concerned interests, it is important 
to ensure that any interpretation has also received the concurrence of a 
balance of interests. For this reason IEEE and the members of its technical 
committees are not able to provide an instant response to interpretation 
requests except in those cases where the matter has previously received 
formal consideration. 

Comments on standards and requests for interpretations should be ad- 
dressed to: 

Secretary, IEEE Standards Board 
345 East 47th Street 
New York, NY 10017 
USA 
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Foreword 

(This Foreword is not a part of ANSI/IEEE Std 1084-1986, IEEE Standard Glossary of Mathematics of Computing Ter- 
minology.) 

The computer field is continuing to expand. New terms are being generated, and new meanings 
are being adopted for existing terms. The IEEE Computer Dictionary project was undertaken to 
document this vocabulary. Its purpose is to identify terms currently in use in the computer field and 
to establish standard definitions for these terms. The dictionary is intended to serve as a useful 
reference for those in the computer field and for those who come into contact with computers either 
through their work or in their everyday lives. 

The completed dictionary will contain terms from seven areas: Computer Hardware, Software 
Engineering, Mathematics of Computing, Theory of Computation, Computer Applications, Computing 
Methodologies, and the Computing Environment. This increment of the dictionary contains those 
terms related to the Mathematics of Computing. The remaining six areas will be covered in other 
increments of the dictionary. All areas will be covered in the overall Computer Dictionary. 

Every effort has been made to use definitions from established standards in this dictionary. When 
existing standards were found to be incomplete, unclear, or inconsistent with other entries in the 
dictionary, however, new or composite definitions have been developed. 

At the time this standard was approved, the following people formed the steering committee of 
the Computer Dictionary working group: 

Jane Radatz, Chairperson 

Gary S .  Lindsay, Leader, Mathematics of Computing subgroup 

Other subgroup leaders: 
Anne K. Geraci 
John M. Ives 
John B. Lane 

Louise McMonegal 

Other working group members who contributed to this standard were: 
H. Ronald Berlack 
William M. Dupras 
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Eric S. Rosenthal 
Eric E. Therkelsen 
Mary Yee 

Paul Heinzelman 
Leonard W. Seagren 
Michael J. Strait 

The sponsor for the Computer Dictionary Project is the IEEE Computer Society Standards Coor- 
dinating Committee. At the time this standard was approved, the committee had the following 
membership: 

David Ackley 
Leoan Adams 
H. Jack Barnard 
Matt Biewer 
Bob Blasewitz 
Paul Borrill 
J .  Reese Brown, Jr 
Fletcher Buckley 
David Cargo 
Dave Carbon 
William Cody 
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John Lowell 
Phillip C. Marriott 
Jerry Mersky 
James Mollenauer 

Alice Parker 
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Jane Radatz 
Gary Robinson 
Norman F. Schneidewind 
David Schultz 
William Schumacher 
William Shields 
Michael Smolin 
Robert Sulgrove 
James Syck 
Richard Thayer 
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Special representatives to the Computer Dictionary working group were as follows: 

Frank Jay, Advisor from the IEEE Standards Office 
Rollin Mayer, Liaison with American National Standard Subcommittee X3K5 

Additional parties of interest in the balloting of this standard were: 
R. W. Bass J .  G. Glynn John A. N. Lee 

Comments are welcome and should be directed to: 
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IEEE Standards Board 
Institute of Electrical and Electronics Engineers, Inc 
345 East 47th Street 
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An American National Standard 

IEEE Standard Glossary of 
Mathematics of Computing Terminology 

1. Scope 

This dictionary defines terms in the field of 
Mathematics of Computing. Topics covered in- 
clude Boolean algebra, number systems, com- 
puter arithmetic, complementation, shifts, 
arithmetic errors, error detection and correc- 
tion, number conversions, numeric codes, math- 
ematical notation, and basic mathematics. 

Every effort has been made to include all 
terms in general usage in this field. A term was 
excluded, however, if it was considered to be: 

(1) Parochial to one particular group or or- 
ganization 

(2) A company proprietary or trademarked 
term 
(3) A multi-word term whose meaning could 

be inferred from definitions of the component 
words 

(4) A term whose meaning in the computer 
field could be directly inferred from its standard 
English meaning 

2. Dictionary Structure 

Entries in the dictionary are arranged alpha- 
betically. An entry may consist of a single word, 
such as Boolean, a phrase, such as Boolean al- 
gebra, or an abbreviation, such as BCD. Phrases 
are given in their natural order (Boolean alge- 
bra) rather than reversed (algebra, Boolean). 

Blanks are taken into account in alphabetiz- 
ing. They precede all other characters. Hyphens 
and slashes are treated as blanks. Alternative 
spellings are shown in parentheses, for example, 
octad (octade). 

A distinction is made between acronyms, 
which are pronounced as words (for example, 
ASCII), and other abbreviations which are pro- 
nounced as letters (for example, BCD). 

If a term has more than one definition, the 
definitions are listed with numerical prefixes. In 
general, noun meanings appear first, followed 
by verb meanings, then adjective meanings, if 
applicable. This ordering does not imply pref- 
erence, and the authors have deviated from it 
when clarity could better be served by a different 
ordering. Where necessary, examples and notes 
have been added to clarify the definitions. 

The following cross-references are used to 
show a term’s relationship to other terms in the 
dictionary: 

(1) Contrast with refers to a term with an op- 
posite or substantially different meaning. 

(2) Syn refers to a synonymous term. 
(3) See also refers to a related term. 
(4) See refers to a preferred term or to a term 

whose definition serves to define the term that 
has been looked up. 

The word “deprecated” indicates a term or 
definition whose use is discouraged because such 
use is obsolete, misleading, or ambiguous. 

3. Sources 

In those cases in which a definition is directly 
quoted from an existing dictionary or glossary, 
the source is designated in brackets following 
the definition. Each of these sources granted us 
permission to use their definitions. A list of all 
sources used on the Computer Dictionary project 
is given at the conclusion of the glossary. 

7 
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4. Definitions for Mathematics of 
Computing Terms 

absolute error. (1) The amount of error ex- 
pressed in the same units as the quantity con- 
taining the error. Contrast with: relative 

(2) Loosely, the absolute value of the error; 
i.e., the magnitude of the error without regard 

error. 1671 

to its algebraic sign. [e71 

absolute value. The magnitude of a quantity 
without regard to its algebraic sign. 

abstract symbol. A symbol whose meaning and 
use have not been determined by a general 
agreement but have to be defined for each 
application of the symbol. P41 

accuracy. A qualitative assessment of correct- 
ness, or freedom from error. Contrast with: 
precision. 

addend. A number to be added to another num- 
ber (the augend) to produce a result (the sum). 

addition without carry.* See: exclusive OR. 
*Deprecated. 

algebraic manipulation. The processing of 
mathematical expressions without concern for 
the numeric values of the symbols that rep- 
resent numbers. 1671 

algorithm. A finite set of well-defined rules for 
the solution of a problem in a finite number 
of steps; for example, a complete specification 
of a sequence of arithmetic operations for eval- 
uating sine x to a given precision. ~671 

American National Standard Code for In- 
formation Interchange (ASCII). A binary 
code in which 128 letters, numbers, and spe- 
cial characters are represented by seven-bit 
numerals. Note: Some systems make use of an 
eight-bit binary code, called ASCII-8, in which 
256 symbols are represented. 

amphiboly. A logical expression that has more 
than one meaning. For example, the expres- 
sion A OR B AND C might mean (A OR B) 
AND C or A OR (B AND C) depending upon 
the rules of interpretation used. 

8 

analog. Pertaining to data in the form of con- 
tinuously variable physical quantities. Con- 
trast with: digital. 

analog representation. The representation of 
numerical quantities by means of continuous 
physical variables such as translation, rota- 
tion, voltage, or resistance. Contrast with: dig- 
ital representation. 

AND. A Boolean operator having the property 
that if P is a statement, Q is a statement, R 
is a statement ,..., then the AND of P,Q,R ,... is 
true if and only if all statements are true. 
Note: P AND Q is often represented by Pa&, 
P&Q, PA&, or PQ. Syn: Boolean multipli- 
cation; collation; conjunction; intersec- 
tion; logic multiply; logical multiply; meet. 

P Q PAQ - - -  
0 0 0  
0 1 0  
1 0 0  
1 1 1  

AND truth table 

AND-NOT. * See: exclusion. 
*Deprecated. 

arithmetic check. See: mathematical check. 

arithmetic expression. An expression contain- 
ing any combination of variables and con- 
stants joined by one or more arithmetic 
operators such that the expression can be re- 
duced to a single numerical result. 

arithmetic operation. An operation that is per- 
formed in accordance with the rules of ordi- 
nary arithmetic. 

arithmetic overflow. See: overflow. 

arithmetic point. See: radix point. 

arithmetic shift. A shift that affects all digit 
positions in a register, word, or numeral but 
does not affect the sign position. For example, 
+231.702 shifted two places to the left be- 
comes +170.200. Note: The result is equiva- 
lent to multiplication or division by an 
integral power of the radix, except for the 
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truncation effects. Syn: numerical shift. Con- 
trast with: logical shift. 

arithmetic underflow. See: underflow. 

ASCII. Acronym for American National Stan- 
dard Code for Information Interchange. 

assumed binary point. The position in a binary 
numeral a t  which the binary point is assumed 
to be located; usually at the right unless other- 
wise specified. Syn: implied binary point. 

assumed decimal point. The position in a dec- 
imal numeral at which the decimal point is 
assumed to be located; usually at the right 
unless otherwise specified. Syn: implied dec- 
imal point. 

assumed radix point. The position in a nu- 
meral at which the radix point is assumed to 
be located; usually a t  the right unless other- 
wise specified. Syn: implied radix point. 

augend. A number to which another number 
(the addend) is added to produce a result (the 
sum). 

balanced error. (1) A set of error values in 
which the maximum and minimum are op- 
posite in sign and equal in magnitude. [61] 
(2) A set of error values whose average is zero. 
Contrast with: unbalanced error. 

base. See: radix. 

base complement. See: radix complement. 

base-minus-one complement. See: dimin- 
ished-radix complement. 

base notation. See: radix notation. 

base number. See: radix. 

base point. See: radix point. 

BCD. Abbreviation for binary-coded decimal. 

bias. (1) A systematic deviation of a value from 

(2) The amount by which the average of a set 
of values departs from a reference value. Syn: 

a reference value. ~ 7 1  

bias error. ~ 7 1  

9 

bias error. See: bias (2h 

biased exponent. In floating-point arithmetic, 
the sum of the exponent and a constant (bias) 
chosen to make the biased exponent’s range 
nonnegative. ~ 3 2 1  

binary. (1) Pertaining to a selection in which 
there are two possible outcomes. 
(2) Pertaining to the numeration system with 
a radix of two. Syn: natural binary; normal 
binary; ordinary binary; pure binary; reg- 
ular binary; standard binary; straight 
binary. Dl 

binary arithmetic operation. An arithmetic 
operation in which the operands and the re- 
sults are represented in the binary numera- 
tion system. 

binary Boolean operation.* See: dyadic Boo- 
lean operation. 
*Deprecated. 

binary code. A code that uses exactly two sym- 
bolic characters, usually 0 and 1. Dl 

binary-coded decimal (BCD). Pertaining to a 
number representation system in which each 
decimal digit is represented by a unique ar- 
rangement of binary digits (usually four); for 
example, the number 23 is represented as 
0010 0011, whereas in binary notation, 23 is 
represented as 10111. Syn: coded decimal. 

P I  

binary-coded digit. A digit of any number rep- 
resentation system that is represented as a 
fixed number of binary digits. For example, 
the decimal digit 9 is represented as 1001. 

binary-coded octal. Pertaining to a three-bit 
binary code in which the octal digits 0-7 are 
represented by the binary numerals 000-111. 

binary digit bit. A numeral used to represent 
one of the two digits in the binary numeration 
system; zero (0) or one (1). 

binary element. A data element that can as- 
sume either of two possible values or states. 
See also: binary variable. 

binary element string. A string consisting 
solely of binary elements. [341 

Authorized licensed use limited to: Tsinghua University. Downloaded on March 06,2026 at 05:14:46 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1084-1986

http://www.avadocuments.com/doc/ieee-1084-1986
http://www.avadocuments.com/doc/ieee-1084-1986


ANSI / IEEE 
SM 1084-1986 IEEE STANDARD GLOSSARY OF 

binary incremental representation. An in- 
cremental representation system in which the 
value of an increment is plus one or minus 
one. Syn: incremental binary representa- 
tion. 

binary notation. Any notation that uses the 
binary digits and the radix 2. Syn: binary 
scale; two-scale. 

binary number. (1) A quantity that is expressed 
by using the binary numeration system. 
(2) Loosely, a binary numeral. ~ 7 1  

binary number system.* See: binary numer- 
ation system. 
*Deprecated. 

binary numeral. A numeral in the binary nu- 
meration system. For example, the binary nu- 
meral 101 is equivalent to the decimal 
numeral 5. 

binary numeration system. The numeration 
system that uses the binary digits and the 
radix 2. Syn: binary system; pure binary 
numeration system. 

binary one. The “true” binary state, usually 
represented as 1 or T. Contrast with: binary 
zero. 

binary operation.* (1) See: Boolean opera- 
tion. 
(2) See: dyadic operation. 
*Deprecated. 

binary operator. See: dyadic operator. 

binary point. The radix point in the binary 
numeration system. 

binary scale. See: binary notation. 

binary-state variable. See: binary variable. 

binary system. See: binary numeration sys- 
tem. 

binary-to-decimal conversion. The process of 
converting a binary numeral to an equivalent 
decimal numeral. For example, binary 
10001011.01 is converted to decimal 139.25. 

binary-to-hexadecimal conversion. The proc- 
ess of converting a binary numeral to an 
equivalent hexadecimal numeral. For exam- 
ple, binary 10001011.01 is converted to hex- 
adecimal 8B.4. 

binary-tosctal conversion. The process of con- 
verting a binary numeral to an equivalent oc- 
tal numeral. For example, binary 10001011.01 
is converted to octal 213.2. 

binary variable. A variable that can assume 
either of two values or logic states: binary zero 
(false) or binary one (true). Syn: binary-state 
variable; Boolean variable; two-state var- 
iable; two-valued variable. 

binary zero. The “false” binary state, usually 
represented as 0 or F. Contrast with: binary 
one. 

biquinary. Pertaining to a two-part represen- 
tation of decimal digits consisting of a binary 
portion with values 0 or 5, and a quinary por- 
tion with values 0 through 4. For example, the 
decimal digit 7 is coded as 12, which implies 
5 + 2. 

biquinary code. A two-part representation of. 
decimal digits consisting of a binary portion 
with values 0 or 5 and a quinary portion with 
values 0 through 4. For example, decimal digit 
7 is coded as 12. 

biquinarycoded decimal. Pertaining to a 
number representation system in which each 
decimal digit is represented by a biquinary 
code. 

biquinary notation. Any notation that uses the 
biquinary code to represent numbers. 

biquinary numeration system. A numeration 
system that alternately uses 2 and 5 as bases. 
Note: The abacus uses a biquinary system. 

bit. Acronym for binary digit. 

block parity. A parity check system capable of 
detecting and correcting a single error in a 
binary message. See also: parity check. 

Boolean. Pertaining to the rules of logic for- 
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MATHEMATICS OF COMPUTING TERMINOLOGY 

mulated by the Irish mathematician George 
Boole in 1847. [551 

Boolean add. See: OR. 

Boolean algebra. The binary system of algebra 
formulated by George Boole, dealing with bi- 
nary variables and employing the basic logical 
operators AND, OR, NOT, etcetera. Syn: Boo- 
lean logic; Boolean math. 

Boolean calculus. An extension of Boolean al- 
gebra that includes timedependent operators 
such as BEFORE, DURING, AFTER. 

Boolean complementation. See: NOT. 

Boolean connective. See: Boolean operator. 

Boolean function. A switching function in 
which the number of possible values of the 
function and each of its independent variables 
is two. WI 

Boolean logic. See: Boolean algebra. 

Boolean math. See: Boolean algebra. 

Boolean multiplication. See: AND. 

Boolean operation. Any operation in which 
each of the operands and the result take one 
of two values. 1341 

Boolean operation table. See: truth table. 

Boolean operator. An operator whose operands 
and results are binary variables. Syn: Boo- 
lean connective. 

Boolean value. The value of a binary variable; 
either binary zero or binary one. 

Boolean variable. See: binary variable. 

borrow. (1) A mathematical process used in sub- 
traction, in which, when the difference in a 
digit place would be arithmetically negative, 
the subtraction in that digit place is preceded 
by increasing the digit in the minuend by the 
value of the radix, and decreasing the digit in 
the next higher digit place by one. 
(2) The value added to the digit place in (1). 
(3) To perform the process defined in (1). 

ANSI / IEEE 
SM 1084-1986 

byte. A group of adjacent binary digits operated 
upon as a unit and usually shorter than a 
computer word (frequently connotes a group 
of eight bits). [31 

C. Abbreviation for centi. 

carry. (1) A mathematical process used in ad- 
dition and subtraction, in which a value is 
generated when a sum or product in a digit 
place exceeds the largest number that can be 
represented in that digit place, and the value 
is transferred to the next higher digit place 
for processing there. See also: cascaded 
carry; complete carry; end-around carry; 
half carry; high-speed carry; partial carry; 
standing-on-nines carry. 
(2) The value generated in (1). 
(3) To perform the process defined in (1). 

cascaded carry. Acarry process in which the 
addition of two numerals results in a partial- 
sum numeral and a carry numeral that are 
in turn added together, this process being re- 
peated until no new carries are generated. 
Contrast with: high-speed carry. See also: 
partial carry; partial sum. P I  

Augend 289594 
Addend 320607 
First Partial Sum 509191 

Second Partial Sum 600101 

True Sum 610201 
Example of cascaded carry 

casting out nines. A method of checking ad- 
dition, subtraction, or multiplication results 
by dividing decimal values by nine and com- 
paring the remainders. Syn: nines check. 

First Partial Carry 101010 

Second Partial Carry 010100 

ceiling. The result obtained by rounding a num- 
ber up to the nearest integer. For example, 
the ceiling of 5.3 is 6. Contrast with: floor. 

centi (C). A prefix indicating one hundredth. 

chain. A sequence of bits used to construct a 
binary code. See also: chain code. [611 

chain code. An arrangement in a cyclic se- 
quence of some or all of the possible different 
n-bit words in which adjacent words are re- 
lated such that each word is derivable from 
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