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The article describes development of Galois field GF(3
m

) elements multiplier. Designed 

multiplier architecture is scaleable. The multiplier is used in digital signature device which are 

based on elliptic curves. Also verification method for operations over elements of the Galois 

fields GF (p
m

) with help of mathematical package Maple is described.  
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G:=GF(2,3, x^3+x+1); 

  b:= G:-ConvertIn(x); 

for i from 0 to 2^3-1 do G:-‘^’(b,i) end do; 
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x
2
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(x + 1) mod 2 

(x
2
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2
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1 mod 2

G:=GF(3,2, x^2 + x + 2); 

  b:= G:-ConvertIn(x); 

for i from 0 to 3^2-1 do G:-‘^’(b,i) end do; 
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x mod 3 
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x mod 3 

(2x + 1) mod 3 

(2x + 2) mod 3 
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(x + 1) mod 3 
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 Maple 
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> G2 := GF(2,3,1+x+x^3):

> Primitive(G2) mod 2;

true

> b:=convert("5", decimal, hex);

b:=5

> c:=G2[input](b);

c:= (x
2
 + 1) mod 2

> d:=convert("6", decimal, hex);

b:=6

> e:=G2[input](d);

e:= (x
2
 + x) mod 2

> f:=G2[`*`](e,c);

f:= (x + 1) mod 2

> g:=G2[output](f);

g:=3

> convert(g, hex);

3

> G3 := GF(3,2,2+x+x^2):

> Primitive(G3) mod 3;

true

> b:=convert("5", decimal, hex);

b:=5

> c:=G3[input](b);

c:= (x + 2) mod 3

> d:=convert("6", decimal, hex);

b:=6

> e:=G3[input](d);

e:= 2x mod 3

> f:=G3[`*`](e,c);

c:= (2x + 2) mod 3

> g:=G3[output](f);

g:=8

> convert(g, hex);
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 Sony VAIO :  Intel 

Core i3-3120M,  – 2.50GHz, ’  – 2500 ,  – 2, 

 – 4. 
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p        m 

                                          

998 815 715 615 515 421 307 211 117 55 11 1 2 

1,578 1,234 0,359 0,203 0,64 0,046 0,062 0,031 0 0 0 

629 514 451 388 324 265 193 133 73 34 6 2 3 

3,343 2,046 1,281 7,234 0,296 0,25 1,203 0,203 0,015 0 0 

429 351 307 264 221 181 132 90 50 23 4 3 5 

3,656 2,109 1,765 2,515 0,328 0,203 0,078 0,062 0,078 0 0 

355 290 254 219 183 149 109 75 41 19 3 4 7 

2,203 1,656 0,234 0,234 3,437 1,734 0,984 0,312 0,015 0 0 

289 235 206 177 148 121 88 60 33 15 2 5 11 

7,062 4,234 4,14 0,296 1,703 0,656 0,171 0,031 0,015 0 0 

269 220 193 166 139 113 82 57 31 14 2 6 13 

3,39 0,39 8,171 0,093 0,156 1,671 0,031 0,046 0,046 0 0 
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) ( . 7, )

 m ( . 2).  

 2 

,

GF
m=100 m=200 m=400 m=500 m=600 m=700 m=800 m=998 m=2000 

GF(2
m
) 0 0,015 0,078 0,187 0,281 0,031 1,281 1,89 36,312 

GF(3
m
) 0,062 0,078 0,562 0,921 3,843 27,218 10,765 64 452,328 

GF(5
m
) 0,015 1,218 1,093 4,484 2,703 45,515 5,14 223,156 302,796 

GF(7
m
) 0,156 0,296 23,328 45,359 45,015 6,75 106,484 155 1133,906 

GF(11
m
) 1,031 7,546 24 46,078 7,234 15,14 630,968 185,937 504,359 

GF(13
m
) 0,109 2,343 26,203 7,468 79,078 122,67 16,5 171,562 1505,906 
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