
ExtendedGCD

Notations

Traditional name

Extended greatest common divisor

Traditional notation

egcdHn1, n2, ¼, nmL
Mathematica StandardForm notation

ExtendedGCD@n1, n2, ¼, nmD

Primary definition
04.09.02.0001.02

egcdHn1, n2, ¼, nmL � 8gcdHn1, n2, ¼, nmL, 8r1, r2, ¼, rm<< �;
gcdHn1, n2, ¼, nmL � n1 r1 + n2 r2 + ¼ + nm rm ì Re HnkL Î Z ì ImHnkL Î Z ì ReHrkL Î Z ì ImHrkL Î Z ì 1 £ k £ m

egcdHn1, n2, ¼, nmL  is  the  extended  greatest  common  divisor  of  the  integers  nk.  In  particular,
egcdHm, nL � 8gcdHm, nL, 8r, s<< �; gcdHm, nL � m r + n s ì

ReHmL Î Z ì ImHmL ì ReHnL Î Z ì ImHnL Î Z ì ReHrL Î Z ì ImHrL ì ReHsL Î Z ì ImHsL Î Z.

Examples:  The  extended  greatest  common divisor   egcd H21, 48L  is  83, 87, -3<<  because  the  greatest  common

divisor   gcdH21, 48L � 3  and   21 ´ 7 + 48 H-3L � 3.  Similar  other  example  is

egcdH15 - 9 ä, 5 - 7 äL � 81 + ä, 82 - 4 ä, -7 + 6 ä<< �;
1 + ä � gcdH15 - 9 ä, 5 - 7 äL � H-7 + 6 äL H5 - 7 äL + H2 - 4 äL H15 - 9 äL.

Specific values

Specialized values

04.09.03.0001.01

egcdHnL � 8 n¤, 8sgnHnL<<
04.09.03.0004.01

egcdH0, nL � 8 n¤, 80, sgnHnL<<
04.09.03.0002.01

egcdHn, nL � 8 n¤, 80, sgnHnL<<
04.09.03.0003.01

egcdHn, -nL � 8 n¤, 80, -sgnHnL<<



04.09.03.0023.01

egcdHn, n, nL � 8 n¤, 80, 0, sgnHnL<<
04.09.03.0024.01

egcdHn, n, n, nL � 8 n¤, 80, 0, 0, sgnHnL<<
04.09.03.0025.01

egcdIn1, n2, ¼, npM � 9 n1¤, 9m1, m2, ¼, mp-1, sgnHn1L== �; n1 � n2 � ¼ � np ì m1 � m2 � ¼ � mp-1 � 0

Values at fixed points

04.09.03.0005.01

egcdH1, 1L � 81, 80, 1<<
04.09.03.0006.01

egcdH1, 2L � 81, 81, 0<<
04.09.03.0007.01

egcdH2, 2L � 82, 80, 1<<
04.09.03.0008.01

egcdH3, 2L � 81, 81, -1<<
04.09.03.0009.01

egcdH4, 2L � 82, 80, 1<<
04.09.03.0010.01

egcdH1, 3L � 81, 81, 0<<
04.09.03.0011.01

egcdH2, 3L � 81, 8-1, 1<<
04.09.03.0012.01

egcdH3, 3L � 83, 80, 1<<
04.09.03.0013.01

egcdH4, 3L � 81, 81, -1<<
04.09.03.0014.01

egcdH5, 3L � 81, 8-1, 2<<
04.09.03.0015.01

egcdH6, 3L � 83, 80, 1<<
04.09.03.0016.01

egcdH4, 6L � 82, 8-1, 1<<
04.09.03.0017.01

egcdH36, 45L � 89, 8-1, 1<<
04.09.03.0018.01

egcdH-36, 45L � 89, 81, 1<<
04.09.03.0019.01

egcdH36, -45L � 89, 8-1, -1<<
04.09.03.0020.01

egcdH-36, -45L � 89, 81, -1<<
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04.09.03.0021.01

egcdH-45, -36L � 89, 8-1, 1<<
04.09.03.0022.01

egcdH12, 30L � 86, 8-2, 1<<
General characteristics

Domain and analyticity

egcdHn1, n2, ¼, nmL is an vector-valued nonanalytical function defined over Zm.

04.09.04.0001.02Hn1 * n2 * ¼ * nmL �egcdHn1, n2, ¼, nmL � Z
m �Z Ä Z

m

Symmetries and periodicities

Permutation symmetry

No symmetry

Periodicity

No periodicity

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

04.09.16.0003.01

egcdHm + k n, nLP2, 1T � egcdHm, nLP2, 1T �; k Î Z

Representations through equivalent functions

With related functions

04.09.27.0001.02

egcdHm, nL � 8gcdHm, nL, 8r, s<< �; gcdHm, nL � m r + n s ì ReHmL Î Z ì
ImHmL Î Z ì ReHnL Î Z ì ImHnL Î Z ì ReHrL Î Z ì ImHrL Î Z ì ReHsL Î Z ì ImHsL Î Z

04.09.27.0002.01

egcdHn1, n2, ¼, nmL � 8gcdHn1, n2, ¼, nmL, 8r1, r2, ¼, rm<< �;
gcdHn1, n2, ¼, nmL � n1 r1 + n2 r2 + ¼ + nm rm ì Re HnkL Î Z ì ImHnkL Î Z ì ReHrkL Î Z ì ImHrkL Î Z ì 1 £ k £ m

History

– Euclid
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Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas 

involving the special functions of mathematics. For a key to the notations used here, see 

http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for 

example: 

http://functions.wolfram.com/Constants/E/

To refer to a particular formula, cite functions.wolfram.com followed by the citation number.

e.g.:  http://functions.wolfram.com/01.03.03.0001.01

This document is currently in a preliminary form. If you have comments or suggestions, please email 

comments@functions.wolfram.com.
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