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Require: A € K[x] where deg(A) > 0

Ensure: Square-free factors Aq, Ao, ..., A
C < Euclidean(A4, A")
(W, —) < PolyDivide(A, C)
(Y, —) « PolyDivide(A4’, C)
Z+Y -W
11
while W # 1 do
A; < Euclidean(WV, Z)
(W, —) < PolyDivide(W, A;)
(Q, —) < PolyDivide(Z, A;)
Z <+ Q—-W
1 1+1
end while

return (Ala AQ, . ,Aifl)
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HermiteReduce(A, D) (LS oom gl pel) Coe LS VLY r".)ﬂ‘
Require: A, D € K[z] where gcd(A, D) =1 and deg(A) < deg(D)

Ensure: Rational part and logarithmic part integrand
G+ 0, H+0,U<+1
(Dy,...,Dy) < SquareFree(D)
Find 4;; € K[z] such that 4 = S 22:1 % {Based on Theorem 2.3.4}
for i =1to k do
U+U-D,
H« H+ A5
for j =i downto 2 do
B+ A
Find S,T € K[x] such that SD; + T D, = B and deg(T) < deg(D;)

GeG+F%F
Aija A+ 5+ 75
end for
end for

return (G,%)
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RothsteinTrager(H,U) (Lo )& e C\J,;;:M\) Sp=pllss, YuY ‘.:.Ujf.ﬂ
Require: H,U € K|z] where ged(U,U’) = 1 and deg(H) < deg(U)

Ensure: Logarithmic part of the integral
R < Res,(H —tU",U)
Find distinct roots c¢q,..., ¢, of R =0 in an algebraic extension of K
L<+0
for:=1to k do
v; < Euclidean(H — ¢;U’,U) {Computed in K(¢;)[x]}
L L+ c;In(v;)
end for

return L

3,8 o ey &y |y e 5 Sl pdug)LL YUY (,:w_@ N.8LY auad
uf\..i'a (O 6‘4.1&.’-.).? Mla;\) «.)'i‘ B .J)..'Z:u.a 4145 (Argument) S35, 4@\3 &_ $>909 CJ)L:.P L ‘J..'o\.g) CJ[:-)UL.&\ )b\
S oo Wl |y o2 )8 5 (63555

oy



Q;C\}S ‘5ﬂ§db<:3|jul¢mdljéisﬁ AR W) ool (6, SIS (glasdie

[] g an) o [V] 4 (O

IU =a" =Y H =) bl 53 e, S S 5 Q) 31, [ vy IS amlbe V.5 Jlia
o) .ﬁs@dww;\;-wmwﬁwﬁ\w‘wt@\,ﬁ@,gucﬁjw: Y2 oS ]

:@Aawwxﬂ&@wb@adsw
R =TRes,(H —tU'",U) = Res,(\ — Ytx,z' — V).
o215 eslebom iz 33 I b BUte fglow o Sle s 35 drles
R=\—- A"

oler palie ol ox = = 500 = LR QVY) s 0 R = o dlilas slaasy,

b ((sru) VJQJL{J 090 6&6\41.«:7.);}‘: 44.3.:’.) A (5‘}3 JL> NESLIU Y &L@_» ch; BE Usr.“ﬁ)@ g.«.».\fp

S gl
v = ged (\—\/T?(Yx),m‘ —r) = ged (\ —gx,xr —\‘) =z —Y,
vy = ged (\ — (—g) (Yz),z" — Y> = ged (\ + éaz‘,x' — r) =z +VY.
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IntegrateRational(A, D) LS plss SIS LY (':”‘;J‘
Require: A, D € K[z] with D # 0

Ensure: [ 4
(Q, R) < PolyDivide(A, D)
P + [ @ {Polynomial Integration}
if R =0 then
return P
end if
(G, &) + HermiteReduce(R, D)
L < RothsteinTrager(H,U)

return P+G+ L
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Require: f € K(x,0,,...,0,)

Ensure: [ f or Fail
Determine the denominator B from the normal part of the denominator of f
Determine degree bounds d; for the numerator A w.r.t each 6;
Construct the ansatz V < 4 + SO | ¢iIn(v;) with unknown coefficients ¢; (for
A) and ¢;
Compute formal derivative V'
Form a linear system of equations by equating coefficients in V' = f
if the linear system has a solution for ¢;,c; € K then
Substitute the solutions into V'
return V
else

return Fail

end if
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