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Factorization of Polynomials With Integer Coefficients

In-ho Cho, Jong-In Lim, Chang-Han Kim
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Abstract

The polynomial factorization problem is important not only number theory but chyptology

with Discrete logarithm. We factorized polynomials with integer coefficients by means of factori-

zing polynomials on a finite field by Hensel's Lifting Lemma and finding factors of polynomial

with integer coefficients.
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Adlemann”-& GRH(Generalized Riemann Hypo-
thesis) kol 4] t}aha] o) 7| ofkgA 2} QA
€ A9 £F9A 290558 FAE polyno-
mial timeWoll A A3 e &L Bk, 22y
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o] ¥-& #F¢4 #olA Berlekamp's factoriza-
tion algorithm®} Hensel s lifting lemma& ©]&3%}
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se=GF(p)[x]
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Output : 7]1eFchak4] g, -+, g9} =11 g“q] e.

1. h:=f
wef (f, f)=1 19 go to 3
2. g=(, )

f:=f/g go to 1

3. M—Lel Gauss &AHE o]23led v, -,
v T3kl

4. "eF r=10]9 fi= 7]ofolth. go to §

5. GF(p)ell 3= ZE soll Hated ged(f, v,—s)
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[x0}e) 9] M%7} rolw go to 8
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Is e GFp)}& A4tsta o] Agte 49 A4r)
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237 ekow k:=k+1 go to 7



AeAFdolAel ks Q4 e

8. GF(p)[xlollA f=I1 got o] A3 2
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go to (%)
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GF(2)[x]ell A&

M+ + 38+ D) G+ x93+ x4 x50
+x*+ X+ xSt D9 o] Ry
2, GFGYIxldME (x+4) (¢+2x+8) (x'—5%°
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GF(p)[xJolA f=ghol (g, h)=1°l" p-
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athb=1°11 deg(a)<deg(h,) <l a®t b7} &A%
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(h) <l s® ar& Al4He 5= 3L by =be+sg2t ¥4t
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g-1tp" by LB AL h,=h,, Fpla®t A e
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f=g,h,

=(go-1+p " 'by) (hy-+p°lay)

=g-1 hp-1FHp" e
oltd, mEZH GF(p)lxIolA deg(g,) =deglh,-)=
deg(g) o1l deg(g.) =deg(g.-1) =deg(h,)eltt.
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Input : Z[xIol %s= primitive?) 5 cheha] 9}
g
Output . % g®] GCD
L 1) - 1@ & xRl £8le 25 pE &
oz},
2. GF(p)[xJol A 2} go} GCDE F3leie}.
h:=ged(f, g
prime:=p
3. H:=1c(®f mod prime
ek w7t (D YR pp(h) 7l g8 vrd
GCD=pp(h) stop
4. 1c(D * 1c(@ & HrA Zohes 45 g5 &t
Z2)a GF(@[xIelA fo} go) GCDE F3hAf.
5. 22 b3 el 371x] shgAdel k.
1 deg(h,) <deg(h)°l® h:=h, go to 3
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2) deghy) >deg(h)el® go to 4

3) deg(h,) =deg(h)°]'d Chinese Remainder
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i r=h, (mod @)l r& & = )
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1. F:=f
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o f:={/d(f& primitive® 2ETH.)
+ t}8 4 9] Euclidean ¢8| && o] 431
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6x%— 3x%—2x¥—3x¥+2=(x—1 (x+1) (6x

Btox®+ - 67+ 3xF+3xP+ o 30X
S e N )

6x— 3x+ 20— 3x°*—2=(x—1 (x+1) (6*
+6x%+ 0 +6x7+3x0+ 3P+ o +3xP+H5x%
+5x%+ -0 50+ 2+ 2x5+ 0 +2)
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