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Abstract The problem of finding the fastest algorithm for multiplication of two large n-digit decimal numbers
remains unsolved in the field of mathematics and computer science. To this problem so far two algorithms -
Karatsuba and Toom-kook - have been proposed to shorten the number of multiplication. In the complete opposite
of shorten the number of multiplication method, this paper therefore proposes an efficient multiplication algorithm
using additions completely. The proposed algorithm totally applies shift-and-add algorithm of binary system to large
digits of decimal number multiplication for example of RSA-100 this problem can't perform using computer. This

algorithm performs multiplication purely with additions of complexity of O(n?).
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[o[o]o[s]4[[s]7[7]s[s[3]6[7[a[7[[4]6[e]2[o[o[2[a]7[s[e]7]4[[7]2[7[1]2[0]s[s]2[o]0]o]

c=c+8a [9]8]0[o]o[o]o[o]o[s[8]o[o]0[0]o[o[0[0[s]8]

[ofo[o]o[4]4[s[7[7[e[o]3]s]7[4]7[4]a[6[e[2[0]0]2[a[7[e[8[7[4[[7[2[7]1 2[0]8[5]2[0[0]o]

+ [ofs]s]7[e[5[4[3]x[2[o[s[s[7[e[s[4]3[1[2[o[o]e]: =
+ [o]oT8[7[6]5]4]3]1]2]0]o[8]7[6]5]4[3]1]2[0]9]6] : 8a=Ta+a

+ [o]o]8[7[6]5[4[3]1]2[0]9]8]7]6]5]4[3]1]2[0]9]6] :8a

[o[x[o]e[2[1[s[2[1[o[2]4]s[3[e]o[4[2[1[z]s[o]7]3[7]e[7]4]o[e]6[6]7[4[7 7[s[1[6[a]0[o]e]

c=c+9a[9]0[0[o[o[o[o[o]o[@[o]o[o[o[o[o]0[0[0[8]0]

[o]x[o]8][2[1]5]2[1]0[2]4]5[3]8[2]4]2[1]1]6[0[7[3]7]8[7[4]2]8[6[6]7[4]7]7[5]1[6]4]0]o]6]

+ [2[a[a[a]z]a]a]a]o]2[a]2]a]a]a]2]2]x]o]1]2]o]8] :0a

+ [2[a]a]a 2 2 2202 2]2]a]a]a[2]2]2]01]1]o]8] : 9a=8a+a

+[1[1[a]a[a]x]a[z]o[a]2[a]a]2]2]2]2]2]o]2]1]o]8] : %
[2[2[1[s[3[2]6[3[1[2[4[e[7]6[1]1[e]3]2]4[s[3]7]6[o[o]s[s]2[o]a[s a[s e[s[e[1[7]s[1][7[e]

A HlolE 19| Xi2[0|8 RdH
S ift—and—Add Multiplication for Experimental
Data 1

U0 2 RSA-1009] i(q) =509) ¢9] |o|=85 A1)
3427 S22l T8l minZ =1, ., =9%E a—2a—-—9%
9] 83 giAo] Fall=™, 7 ol tiaf |2| W

N2 c=c+tza
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Shift—and—Add Multiplication Algorithm for Decimal System

7F ARKE I =z+10] Ak webA, 83]+(42-1)3]=49
3¢} gyl o & RSA-100E BHs 4= Utk ol& 11 5l
AA ] A

e Hla ek gt gk Ak
n+1 Aol gk gAaS 1) +83] it
ol (n+1)(n+7)=n +8n+72 (»>)Y

Np

N
o
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