Rules for integrands of the form (d + e x2)” (a + bArcCosh[cx])"
1. J~(d+ex2)p (a+bArcCosh[cx])"dx when c’d+e==0

0: J~(d1+e1x)p (d2 + e2x)P (a+bArcCosh[cx])"dx whend2el+dle2:==0 A peZ

Derivation: Algebraic simplification

Basis: If d2e1+d1e2--0,then (d1 + el x) (d2 +e2x) == dl1d2 + el e2 x?

Rule: If d2e1+d1e2:-0 A pez, then

J(d1+e1x)p (d2 + e2x)P (a + bArcCosh[cx])"dx — J(d1d2+e1 e2x?)? (a+bArcCosh[cx])"dx

Program code:

Int[(dl_+el_.#x_)"p_.*(d2_+e2_.xx_)"~p_.*(a_.+b_.xArcCosh[c_.*x_])”n_.,x_Symbol] :=
Int[ (dlxd2+elxe2xx"2)*p* (a+bxArcCosh[cxx])”n,x] /;
FreeQ[{a,b,c,d1,e1,d2,e2,n},x] & EqQ[d2xel+dlxe2,0] && IntegerQ[p]



Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n

(a+bArcCosh[cx])"
1.J dx when c*’d+e==0

Vd+ex?

(a+bArcCosh[cx])"
X:

Vd+ex?

dx when c2d+e =9

Derivation: Piecewise constant extraction and integration by substitution

Basis: If c2d + e = 0, then 9, YLsex/-licx g

Vd+e x2
Basis: ElArcCoshiex]l .. L gypst[F[x], X, ArcCosh[c x]] 8xArcCosh[c x]
V1+cx V-1lscx <

Note: When n -1, this rule would result in a slightly less compact antiderivative since f(a+bx)"ax returns a sum.

Rule: If c2d + e == @, then

(a +bArcCosh[cx])" Yi+ex V-1+cx
dx —

Vd+ex? cVd+ex?

Subst [I(a +bx)"dx, x, ArcCosh|[c x]]

Program code:

(* Int[(a_.+b_.*ArcCosh[c_.*x_])"n_./Sqrt[d_+e_.xx_"2],x_Symbol] :=
1/c*Simp[Sqrt[1+cxx] *Sqrt[-1+cxx]/Sqrt[d+exx*2]]*Subst[Int[ (a+bxX)~n,x],x,ArcCosh[cxx]] /;
FreeQ[{a,b,c,d,e,n},x] && EqQ[c”2xd+e,0] =*)



Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n

1

1: J-
Vd+ex? (a+bArcCosh[cx])

dx when c2d+e =9

Derivation: Piecewise constant extraction and integration by substitution

Basis: If c2d + e == 0, then 9, Ylxcx V-lwcx __ g

Vd+e x2
Rule: If c?2d + e == 0, then
1 VYi+rex V-1+cx
dx — Log[a + b ArcCosh[c x]]
Vd+ex? (a+bArcCosh[cx]) bcVd+ex?

Program code:

Int[1/(Sqrt[d_+e_.xx_"2]* (a_.+b_.*ArcCosh[c_.*x_])) ,x_Symbol] :=
1/ (bxc) *Simp [Sqrt[1+cxx] *Sqrt[-1+cxx]/Sqrt[d+exx~2]]*xLog[a+bxArcCosh[cxx]] /;
FreeQ[{a,b,c,d,e},x] && EqQ[c*2xd+e,0]

Int[1/(Sqrt[dl_+el_.xx_]*Sqrt[d2_+e2_.xx_]*(a_.+b_.*ArcCosh[c_.*x_])),x_Symbol] :=
1/ (bxc) *Simp [Sqrt[1+cxx] /Sqrt[dl+elxx]]*Simp[Sqrt[-1+cxx]/Sqrt[d2+e2xx]]*Log[a+bxArcCosh[cxx]] /;
FreeQ[{a,b,c,d1,el,d2,e2},x] & EqQ[el,cxdl] && EqQ[e2,-cxd2]

dx when c2d+e==0 A n#-1

9 J(a + b ArcCosh[c x])"

d+ex

Derivation: Piecewise constant extraction and integration by substitution

2 . Vi1rex A/ -liex
Basis: If cd + e == 0, then Oy e =0

Rule:If c>d+e ==0 A n# -1,then



Rules for integrands of the form (d+e x~2)"p (a+b arccosh(c x))"n

(a+bArcCosh[cx])" VYi+ex V-1+cx
dx —

Vd+ex? bc (n+1) Vd+ex?

(a + bArcCosh[c x])™*

Program code:

Int[ (a_.+b_.xArcCosh[c_.*x_])"n_./Sqrt[d_+e_.xx_"2],x_Symbol] :=

1/ (bxCx (n+1)) *Simp [Sqrt[1+cxx] *Sqrt[-1+cxx]/Sqrt[d+exx"2]]* (a+bxArcCosh[cxx])” (n+1) /;
FreeQ[{a,b,c,d,e,n},x] && EqQ[c*2xd+e,0] && NeQ[n,-1]
Int[ (a_.+b_.*ArcCosh[c_.*x_])”n_./(Sqrt[dl_+el_.xx_]*Sqrt[d2_+e2 .xx_]),x_Symbol] :=

1/ (bxCx (n+1)) *Simp [Sqrt[1+cxx] /Sqrt[dl+elxx]]*Simp[Sqrt[-1+cxx]/Sqrt[d2+e2xx]]* (a+bxArcCosh[cxx])” (n+1) /;
FreeQ[{a,b,c,d1,el,d2,e2,n},x] &% EqQ[el,cxdl] && EqQ[e2,-cxd2] && NeQ[n,-1]

2. J(d+ex2)p (a+bArcCosh[cx])"dx when c?d+e=0 A n>0

1: j(d+exz)p (a +bArcCosh[cx]) dx when c?d+e=0 A pez*

Derivation: Integration by parts

Basis: Ox (a + bArcCosh[c x]) = - bc -
+C X -1+C X

Rule:If c2d+e =0 A pez',letus[(dsext)?ax then

u
J‘(d+ex2)p (a+bArcCosh[cx]) dx — u (a+bArcCosh[cx]) —bcj dx

‘\/1+cx \/—1+cx

Program code:

Int[(d_+e_.x*x_"2)"p_.x(a_.+b_.*ArcCosh[c_.*x_]),x_Symbol] :=

With[{u=IntHide[ (d+exx"2)"p,x]},

Dist[a+bxArcCosh[c#x],u,x] - bxcxInt[SimplifyIntegrand[u/ (Sqrt[1l+c*x]*Sqrt[-1+c*x]),x],x]] /;
FreeQ[{a,b,c,d,e},x] & EqQ[c”2xd+e,0] && IGtQ[p,9]



Rules for integrands of the form (d+e x~2)"p (a+b arccosh(c x))"n

2. J\(d+ex2)p (a+bArcCosh[cx])"dx when c?’d+e=0 An>0 A p>0

1: J\/d+ex2 (a+bArcCosh[cx])"dx when c?d+e=0 An>0

Derivation: Inverted integration by parts
Note: The piecewise constant factor in the second integral reduces the degree of din the resulting antiderivative.

Rule: If c2d+e=0 A n>e, then

j\/d+ex2 (a +bArcCosh[cx])"dx —
xVd+ex? (a+bArcCosh[cx])"

2

bcnVd+ex?

2'\/1+cx \/—1+cx

dx

Vd+ex? J~(a+bAr‘cCosh[cx])n

Jx (a+bArcCosh[cx])™tdx -

2\/1+cx V—1+cx V1+cx V—1+cx

Program code:

Int[Sqrt[d_+e_.xx_"2]* (a_.+b_.xArcCosh[c_.*x_])”"n_.,x_Symbol] :=

x*Sqrt[d+exx"2] x (a+bxArcCosh[c*Xx])”n/2 -

bxcxn/2xSimp [Sqrt [d+exx"2] / (Sqrt[1+cxXx] *Sqrt[-1+cxx]) ]*Int [xx (a+bxArcCosh[c*x])”(n-1),x] -

1/2%Simp [Sqrt[d+exx"2]/ (Sqrt[1+cxx]*Sqrt[-1+cxXx]) ]1*Int[ (a+bxArcCosh[cxx])~n/ (Sqrt[1l+cxx]*Sqrt[-1+cxXx]),x] /;
FreeQ[{a,b,c,d,e},x] && EqQ[c*2xd+e,0] && GtQ[n,0]

Int[Sqrt[dl_+el_.xx_]*Sqrt[d2_+e2_.xx_]*(a_.+b_.*ArcCosh[c_.*x_])”n_.,x_Symbol] :=
Xx*Sqrt[dl+elxx] *Sqrt[d2+e2xx] * (a+bxArcCosh[c*x])”n/2 -
bxcxn/2xSimp [Sqrt [dl+elxx]/Sqrt[1l+cxx]]*Simp[Sqrt[d2+e2xx]/Sqrt[-1+cxx]]*
Int[x* (a+bxArcCosh[c*x])”" (n-1),x] -
1/2%Simp [Sqrt[dl+elxx]/Sqrt[l+cxx]]*Simp[Sqrt[d2+e2xx]/Sqrt[-1+cxXx]]*
Int[ (a+bxArcCosh[c*x])~n/ (Sqrt[1+cxx]*Sqrt[-1+cxx]),x] /;
FreeQ[{a,b,c,d1l,el,d2,e2},x] & EqQ[el,cxdl] && EqQ[e2,-cxd2] && GtQ[n,0]



Rules for integrands of the form (d+e x~2)"p (a+b arccosh(c x))"n

2: J.(d+ex2)p (a+bArcCosh[cx])"dx when c?d+e=@0 An>0 Ap>0

Derivation: Inverted integration by parts

Rule:If c2d+e =0 A n>0 A p>0,then

J(d +ex?)? (a+bArcCosh[cx])"dx —

x (d+ex?)? (a+bArcCosh[cx])"

+
2p+1

2dp
2p+1

bcn (d+ex2)'°

j(d + exz)"'1 (a+bArcCosh[cx])"dx -

Jx (1+cx)p';_ (-1+cx)'°‘§ (a + bArcCosh[cx])"dx
2p+1) (L+cx)P (-1+cx)?

Program code:

Int[(d_+e_.*x_"2)"p_.x(a_.+b_.*ArcCosh[c_.*x_])”n_.,x_Symbol] :=
X* (d+e*x”"2) *px (a+bxArcCosh[c*x])”~n/ (2xp+1) +
2xdxp/ (2xp+1) *Int [ (d+exx"2) ~ (p-1) » (a+bxArcCosh[c*x])*n,x] -
bxcxn/ (2xp+1) *Simp [ (d+e*x*2) *p/ ( (L+C*X) "p* (-1+CxX) ~p) ] *
Int [x* (1+c*x) " (p-1/2) * (-1+cxXx)~(p-1/2) » (a+bxArcCosh[c*x])~(n-1) ,x] /;
FreeQ[{a,b,c,d,e},x] && EqQ[c*2xd+e,0] && GtQ[n,0] && GtQ[p,0]

Int[(dl_+el_.#x_)"p_.*(d2_+e2_.xx_)~p_.*(a_.+b_.xArcCosh[c_.*x_])”n_.,x_Symbol] :=
X* (d1+elxXx) “px (d2+e2xXx) “px (a+bxArcCosh[c*x])”~n/ (2xp+1) +
2xd1xd2xp/ (2%p+1) *Int [ (dl+elxx)~ (p-1) * (d2+e2xx)~ (p-1) * (a+bxArcCosh[c*Xx])*n,x] -
bxcxn/ (2xp+1) *Simp [ (d1l+elxx)p/ (1+C*x)*p]*Simp[ (d2+e2xx) *p/ (-1+Cc*X)p]*
Int [x* (1+c*x) " (p-1/2) * (-1+cxXx)~(p-1/2) » (a+bxArcCosh[c*x])~(n-1) ,x] /;
FreeQ[{a,b,c,d1,e1,d2,e2},x] && EqQ[el,cxdl] && EqQ[e2,-cxd2] && GtQ[n,0] && GtQ[p,0]

3. J\(d+ex2)p (a+bArcCosh[cx])"dx when c?’d+e=0 An>0 A p<-1



Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n

dx when c?d+e=0 A n>0

1: (a + bArcCosh[cx])"
j 3/2

d+ex

Derivation: Integration by parts and piecewise constant extraction

Basis: # =0 —X
(d+ex2)y2 x d+/d+e x2

. -1
Basis: Ox (a + b ArcCosh[c x])" = ben(a+bArcCoshlcx])Z
l+cx v/ -1+CX

Basis: If c2d + e == 9, then lrex v-licx g
! ! then Ox = e

Rule: If c2d+e=0 A n>0, then

(a +bArcCosh[cx])"
J dx

(d+ex2)3/2

X (a+bArcCosh[cx])" ban- x (a +bArcCosh[cx])"?

dx

— -

dVd+ex? d

X (a+bArcCosh[cx])" benVi+cx V-1+cx J~x (a+bArcCosh[cx])"?
+

dVd+ex? dVd+ex?

Vitex V-1+ex Vd+ex?

— dx

1-c¢2x?

Program code:

Int[ (a_.+b_.*ArcCosh[c_.*x_])"n_./(d_+e_.%x_"2)"(3/2),x_Symbol] :=

x* (a+bxArcCosh[cxx])~n/ (dxSqrt[d+exx"2]) +

bxcxn/d*Simp [Sqrt [1+cxXx] *Sqrt[-1+cxx]/Sqrt[d+e*xx”2]]*Int [x* (a+bxArcCosh[cxx])”(n-1)/ (1-c”2xx"*2),x] /;
FreeQ[{a,b,c,d,e},x] & & EqQ[c”*2xd+e,0] && GtQ[n,0]

Int[ (a_.+b_.*ArcCosh[c_.*x_])"n_./ ((d1_+el_.xx_)"~(3/2)*(d2_+e2_.xx_)"(3/2)),x_Symbol] :=
x* (a+bxArcCosh[cxx])~n/ (d1xd2xSqrt[dl+elxx] *Sqrt[d2+e2xx]) +
bxcxn/ (d1xd2) *Simp [Sqrt[1+cxx]/Sqrt[dl+elxx]]*Simp[Sqrt[-1+cxx]/Sqrt[d2+e2xx]]*
Int[x* (a+bxArcCosh[c*x])” (n-1) / (1-c*2%x"2),x] /;
FreeQ[{a,b,c,d1,el,d2,e2},x] & EqQ[el,cxdl] && EqQ[e2,-cxd2] && GtQ[n,0]



Rules for integrands of the form (d+e x~2)"p (a+b arccosh(c x))"n

2: J(d+ex2)p(a+bAr‘cCosh[cx])"d1x when c2d+e=0 An>0 A p<-1A p;é—f

Rule: If c2d+e=0An>0 A p<-1A p¢_§,then

j(d +ex?)? (a+bArcCosh[cx])"dx —

x (d+ exz)p+1 (a+bArcCosh[cx])"
- +

2d (p+1)

2p+3
2d (p+1)
bcn(d+ex2)p

J(d + exz)p+1 (a+bArcCosh[cx])"dx -

JX (1+cx)PF (-1+cx)?F (a+bArcCosh[cx])"™? dx
2(p+1) (L+cx)? (-1+cx)?

Program code:

Int[(d_+e_.x*x_"2)"p_x(a_.+b_.xArcCosh[c_.*x_])”n_.,x_Symbol] :=
-X* (d+exx”2) * (p+1) » (a+bxArcCosh[c*x])*n/ (2xdx (p+1)) +
(2%xp+3) / (2%xd* (p+1) ) *Int[ (d+e*x"2) ~ (p+1) * (a+bxArcCosh[c*Xx])*n,x] -
bxcxn/ (2% (p+1) ) *Simp [ (d+e*xx"2) *p/ ( (1+C*X) *p* (-1+C*X) ~p) ] *
Int[x* (1+c*x)~ (p+1/2) * (-1+c*x) ~(p+1/2) » (a+bxArcCosh[c*x]) " (n-1),x] /;
FreeQ[{a,b,c,d,e},x] && EqQ[c*2xd+e,0] && GtQ[n,0] && LtQ[p,-1] && NeQ[p,-3/2]

Int[(d1l_+el_.xx_)"p_=(d2_+e2_.xx_)"p_=*(a_.+b_.*ArcCosh[c_.*x_])”n_.,x_Symbol] :=
-X* (d1+elxx) " (p+1) *» (d2+e2xx) ~ (p+1) * (a+bxArcCosh[cxx])*n/ (2xd1xd2* (p+1)) +
(2%p+3) / (2%d1xd2* (p+1) ) *Int[ (dl+elxx)” (p+1) » (d2+e2xXx) "~ (p+1) » (a+bxArcCosh[c*x])*n,x] -
bxcxn/ (2% (p+1) ) *Simp[ (d1+elxx) *p/ (1+C*Xx) "p] *Simp[ (d2+e2xXx)*p/ (-1+C*X) *p]*
Int [x* (1+c*Xx) " (p+1/2) * (-1+cxX)~(p+1/2) » (a+bxArcCosh[c*x] )~ (n-1),x] /;
FreeQ[{a,b,c,d1,el,d2,e2},x] & EqQ[el,cxdl] && EqQ[e2,-c*xd2] && GtQ[n,0] && LtQ[p,-1] && NeQ[p,-3/2]



Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n

dx when c2d+e=0 A nez*

4 (a +bArcCosh[cx])"
. J- d+ex?

Derivation: Integration by substitution

Basis: If c2d + e == 0, then d+:x2 == ﬁ Subst[Sech[x], X, ArcCosh[c x]] dxArcCosh[c x]

Note: If nez*, then (a+bx)"sech[x] isintegrable in closed-form.

Rule:If c2d+e =0 A nez*, then

(a +bArcCosh[cx])" 1
J dx — — Subst[j(a +bx)"Sech[x] dx, x, ArcCosh|[c x]]
d+ex? cd

Program code:

Int[ (a_.+b_.*ArcCosh[c_.*x_])"n_./(d_+e_.xx_"2),x_Symbol] :=
-1/ (c*d) *Subst [Int[ (a+bxx) *nxCsch[x],x],x,ArcCosh[cxx]] /;
FreeQ[{a,b,c,d,e},x] & & EqQ[c”2xd+e,0] && IGtQ[n,0]



Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n

3: j(d+ex2)p (a+bArcCosh[cx])"dx when c?d+e=0 A n<-1

Derivation: Integration by parts and piecewise constant extraction

. +1
Basis: (a+b ArcCosh[cx])" __ 5 (a+b ArcCosh[c x])"
V1rex v/-1+cx x bc (n+l)

c? (2p+1) x (d+e x2>p

ice 2 - —_ 2 p —=
BaSIS.|fC d+e__0,then<3x <\/1+CX \/ 1+cx (d+eX> ) x/1+CX \/—1+CX

. 2 B (dre x?)? B
Basis: If c2d + e == 0, then dy Ticx)P ((licx)? =

1
Basis: If p + 1 € z,then (1+cx)P 2 (c1+cx)P2 = (-1+c2x?)P2

Rule:If c>d+e ==0 A n< -1,then

J(d +ex?)? (a+bArcCosh[cx])"dx

VYi+ex V-1+cx (d+ex?)? (a+bArcCosh[cx])"*
_ _

bc (n+1)

c(2p+1) J~x (d+ex?)? (a+bArcCosh[cx])"* 5
X

b (n+1)

'\/1+cx '\/—1+cx

Vi+ex V-1+cx (d+ex?)? (a+bArcCosh[cx])"*
_ _

bc (n+1)

c(2p+1) (d+ex?)?

1 1
J-x (1+cx)?z (-1+cx)P 7 (a+bArcCosh[cx])"™ dx

b(n+1) (L+cx)P (-1+cx)P

Program code:



Rules for integrands of the form (d+e x~2)"p (a+b arccosh(c x))"n

Int[(d_+e_.*x_"2)"p_.*(a_.+b_.*ArcCosh[c_.*x_])”n_,x_Symbol] :=
Simp[Sqrt[1+cxx] *Sqrt[-1+cxXx]* (d+exx*2)p]* (a+bxArcCosh[c*xx])” (n+1)/ (bxcx (n+1)) -
Ccx (2xp+1) / (bx (n+1) ) *Simp [ (d+exx*2) *p/ ( (1+C*X) p* (-1+CxX)*p) ] *
Int[x* (1+c*x)*(p-1/2) * (-1+c*x)~(p-1/2) » (a+bxArcCosh[c*x]) " (n+1),x] /;
FreeQ[{a,b,c,d,e,p},x] &% EqQ[c*2xd+e,0] && LtQ[n,-1] & IntegerQ[2xp]

Int[(dl_+el_.*xx_)"p_.*(d2_+e2_.xx_)"p_.*(a_.+b_.xArcCosh[c_.*x_])"n_,x_Symbol] :=
Sqrt[1+c*x] *Sqrt[-1+cxx]* (dl+elxx)“p* (d2+e2xx) “p* (a+bxArcCosh[c*x]) " (n+1) / (bxc* (n+l)) -
Cx (2xp+1) / (bx (n+1) ) *Simp[ (d1+elxx) ~*p/ (1+CxX) *p] *Simp[ (d2+e2xXx) *p/ (-1+CxX) *p] *
Int [X#* (-1+C24Xx"2) A (p-1/2) * (a+bxArcCosh [c*x] )~ (n+1) ,X] /;
FreeQ[{a,b,c,d1,el,d2,e2,p},x] &% EqQ[el,cxdl] && EqQ[e2,-cxd2] && LtQ[n,-1] &% IntegerQ[p+1/2]

11



Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n 12

4: J(d+ex2)p (a+bArcCosh[cx])"dx when c?d+e=0 A 2pezZ*

Derivation: Piecewise constant extraction and integration by substitution

. 5 B (d+ex?)P B
Basis: If ccd+e = 0, then @X (1+c x)P (-1+cx)P

Basis: If 2 p € 7, then
(1+cx)P (-1+cx)P =1 Subst[Sinh[—

N }2p+1

, X, a+bArcCosh[cx]| Oy (a+bArcCosh[cx])

o o
o X

Note: If 2 p € Z*, then x» sinn[-2 + 212> is integrable in closed-form.
Rule:If c?’d+e =0 A 2p e Z*,then

J(d +ex?)P (a+bArcCosh[cx])"dx

(d+ex?)P?
— J(1+cx)p(-1+cx)"(a+bAr‘cCosh[cx])"d1x
(1+cx)P (-1+cx)P

(d+ex?)? a xq2ps1
— Subst[Jx" Sinh[—— + — dx, x, a+bArcCosh[c x]]
bc (1+cx)P (-1+cx)P b b

Program code:

Int[(d_+e_.*x_"2)"p_.*(a_.+b_.*ArcCosh[c_.*x_])”n_.,x_Symbol] :=
1/ (bxc) »Simp [ (d+exx"2) *p/ ( (1+C*X) *px (-1+Cxx) ~p) ] #Subst [Int[x nxSinh[-a/b+x/b]" (2#p+1) ,X]|,X,a+bxArcCosh[cx]] /;
FreeQ[{a,b,c,d,e,n},x] && EqQ[c”*2xd+e,0] && IGtQ[2xp,0]

Int[(dl_+el_.xx_)"p_.»(d2_+e2_.xx_)~p_.x(a_.+b_.*ArcCosh[c_.*x_])”"n_.,x_Symbol] :=
1/ (bxc) »Simp [ (d1+elxx)p/ (1+C*X) Ap] +Simp[ (d2+e2xX) *p/ (-1+cxX) ~p]+Subst [Int [x n«Sinh[-a/b+x/b]" (2+p+1),X],X,a+bxArcCosh[c*x]] /;
FreeQ[{a,b,c,d1l,el,d2,e2,n},x] &% EqQ[el,cxdl] && EqQ[e2,-cxd2] && IGtQ[2xp,0]



Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n

2. j(d+ex2)p (a+bArcCosh[cx])"dx when c2d+e#0

1: J(d+ex2)p (a+bArcCosh[cx]) dx when c>d+e#0 A (pez'V p+%eZ‘)

Derivation: Integration by parts

Basis: A h = bc
asis: 9y (a + bArcCosh[c x]) e e
 Note: If pez'Vv p+ % € Z~,then f(d+ex?)?axis a rational function.

Rule:If c>d+e#@ A (pez'V p+3eZ ),let usf(arex) ax then

u

j(d+ex2)p (a+bArcCosh[cx]) dx — u (a+bArcCosh[cx]) —ch.

\/1+cx \/—1+cx

Program code:

Int[(d_+e_.x*x_"2)"p_.x(a_.+b_.*ArcCosh[c_.*x_]),x_Symbol] :=

With[{u=IntHide[ (d+e+x"2)"p,x]},

Dist[a+bsArcCosh[c#x],u,x] - bxcxInt[SimplifyIntegrand[u/ (Sqrt[1l+cxx]*Sqrt[-1+cxx]),x],x]] /;
FreeQ[{a,b,c,d,e},x] &% NeQ[c*2xd+e,0] && (IGtQ[p,0] || ILtQ[p+1/2,0])

dx
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Rules for integrands of the form (d+e x~2)”p (a+b arccosh(c x))"n

x: J(d+ex2)p (a + bArcCosh[cx])"dx when pez*

Derivation: Integration by substitution

Cosh|-2+%]

Basis: F[Xx] == ﬁSubst{F{—cb—b—} Sinh[—%+ ﬂ, X, a+bArcCosh[cx] | Ox (a+ bArcCosh[cx])

Note: If p € Z*,then x" (cd+ecosh[-2 + ]*)Psinh[-2 + X] is integrable in closed-form.

Rule: If p € Z*, then

2\ p " 0 2 a  Xq2\p . a x
I(d+ex ) (a+bArcCosh[cx])"dx — Subst[jx (c d+eCosh[—; + E] ) Slnh[—; + E] dx, X, a+bArcCosh[c x]]

b c2 p+1

Program code:

(* Int[(d_+e_.*x_"2)"p_.x(a_.+b_.*ArcCosh[c_.*x_])”n_,x_Symbol] :=
1/ (bxc™ (2xp+1) ) »Subst [Int [x"n« (c"2+d+exCosh[-a/b+x/b]~2) *pxSinh[-a/b+x/b],X],X,a+bxArcCosh[c*x]] /;
FreeQ[{a,b,c,d,e,n},x] &% IGtQ[p,0] =*)
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Rules for integrands of the form (d+e x~2)"p (a+b arccosh(c x))"n

3: J‘(d+ex2)p (a+bArcCosh[cx])"dx when c2d+e#@ A peZ A (p>0O V neZ*)

Derivation: Algebraic expansion

Rule:lff c’d+e+@ ApeZ A (p>0@ V nez*),then

J(d +ex?)? (a+bArcCosh[cx])"dx — J (a+bArcCosh[cx])" ExpandIntegrand|[ (d + e x*)?, x] dx

Program code:

Int[(d_+e_.x*x_"2)"p_.x(a_.+b_.xArcCosh[c_.*Xx_])”n_.,x_Symbol] :=
Int [ExpandIntegrand[ (a+bxArcCosh[c*x])“n, (d+exx"2)p,x],x] /;
FreeQ[{a,b,c,d,e,n},x] && NeQ[c”*2xd+e,0] && IntegerQ[p] && (p>@ || IGtQ[n,0])

u: J(d +ex?)? (a+bArcCosh[cx])"dx

Rule:

J(d+ex2)p (a+bArcCosh[cx])"dx — J(d+ex2)p (a+bArcCosh[cx])"dx

Program code:

Int[(d_+e_.*x_"2)"p_.*(a_.+b_.*ArcCosh[c_.*x_])”n_.,x_Symbol] :=
Unintegrable[ (d+exx”2) *p* (a+bxArcCosh[cxXx])”n,x] /;
FreeQ[{a,b,c,d,e,n,p},x]

Int[(dl_+el_.#x_)"p_.*(d2_+e2_.xx_)"~p_.*(a_.+b_.xArcCosh[c_.*x_])”n_.,x_Symbol] :=
Unintegrable[ (d1+elxx)~p* (d2+e2xx) *p* (a+bxArcCosh[c*Xx])”n,x] /;
FreeQ[{a,b,c,d1,e1,d2,e2,n,p},x]
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