Integration Rules for Inverse Secant Functions

ArcSecla+ b x]" dx

m Reference: G&R 2.821.2, CRC 445', A& S4.4.62'
m Derivation: Integration by parts

= Rule

(a+bx) ArcSec[a+bx] 1

b J , 1
(a+bx) l—m

dx

jArcSec[a+bx] dx —

= Program code:

Int [ArcSec[a_. +b_. *x_1, x_Synbol ] : =

(a+b*x) *ArcSec [a+bxx] /b -

Int [1/((a+b*x)*Sqrt [1-1/ (a+bxx)"21), x] /;
FreeQ[{a, b}, x]



Integration Rules for Inverse Secant Functions

XMArcSec[a+ b x] dx

= Derivation: Integration by substitution

s RuleIf mez A m> 0,then

1 a x\m
jmecSec[a+bx] dx — BSubst [J(_E+E) ArcSec [x] dX, X, a+bx]

= Program code:

Int [x_"m_. xArcSec [a_+b_. »x_1], x_Synbol ] : =
Di st [1/b, Subst [Int [ (-a/b+x/b)~mkArcSec [X], X1, X, a+bxx]]1 /;
FreeQ[{a, b}, x] & IntegerQ[m] && m>0

m Reference: CRC 474
= Derivation: Integration by parts

s Rule If m+1 # 0, then

x™L ArcSec[ax] 1 xm1
jmecSec[ax] dx — - dx
m+ 1 a (m+1) R

1

a? x?

= Program code:

Int [x_“m. xArcSec[a_. xx_], x_Synbol ] : =

XN (mel) *ArcSec [axX]/ (m+1l) -

Di st [1/ (ax (m1)), I nt [x*(m-1)/Sqrt [1-1/ (a*x)"2],Xx]] /;
FreeQ[{a, m}, x] && Nonzer oQ[m+1]



Integration Rules for Inverse Secant Functions

m Reference: CRC 474
= Derivation: Integration by parts

s Rule If m+1 # 0, then

x™L ArcSec[a+bx] b x Ml
jmecSec[a+bx]dx — - dx

m+ 1 m+ 1 J\ .
2
(a+bx) 1- a7

= Program code:

Int [x_“m. xArcSec[a_. +b_. *x_1, x_Synbol ] : =

XN (mel) *ArcSec [a+bxx]/ (m+l) -

Di st [b/ (mel), I nt [X (Me1l) / ((a+b*x)~2xSqrt [1-1/ (a+b*xx)"21),x1] /;
FreeQ[{a, b, m}, x] && Nonzer oQ[m+1]

(» Int [ArcSec[a_. #x_"n_. 1/x_,x_Synbol | : =
| *xArcSec [a*x"n]"2/ (2*n) -
ArcSec [axx"n]xLog[1-1/ (I / (x"n*xa)+Sqrt [1-1/ (X" (2xn)*a™2)]1)"2]/n +
I *Pol yLog[2,1/ (Il / (x"n=%a)+Sqrt [1-1/ (X" (2xn)*a”2)]1)"2]1/(2%n) /;
(» Sgrt [-1/a”2]xaxArcCsc [a*x*n]"2/(2%xn) +
Pi xLog[x]1/2 -
Sgrt [-1/a”2]xaxArcSinh[Sqgrt [-1/a"2]/x"n]*xLog[1-1/(Sqrt [-(1/a”2)]1/x"n+Sqrt [1-1/ (X" (2%xn)*a™2)]1)"2]1/n +
Sgrt [-1/a”2]xaxPol yLog[2, 1/(Sqrt [-1/a”2]1/x"n+Sqrt [1-1/ (X" (2%xn)*a”™2)]1)"2]/(2*n) =*)
FreeQ[{a, n}, X] =*)



Integration Rules for Inverse Secant Functions

C m

u ArcSec[ ] d X

a+bxn

= Derivation: Algebraic smplification
m Basis: ArcSec[z] =ArcOos[§]
= Rule

c m a bxnh,m
J-uArcSec[?] dx — uArcCos[—+
a+bx C C

dx

= Program code:

Int [u_. »ArcSec[c_. /(a_. +b_. »x_"n_. )]*m.., x_Synbol | : =
I nt [uxArcCos [a/C+bxx*n/c1"m x] /;
FreeQ[{a, b, c, n, m}, X]



Integration Rules for Inverse Secant Functions

ArcSec [u] dx

m Derivation: Integration by parts

m Rule If uisfreeof inversefunctions, then

X Oy U
jArcSec[u] dx — X ArcSec[u] —J— dx

uz . 1-=

= Program code:

Int [ArcSec[u_1,Xx_Synbol ] : =
X*ArcSec [u] -
I nt [Regul ari ze [x*D[u, x]/ (u"2%Sqrt [1-1/u”2]1), x], x] /;
I nver seFuncti onFreeQI[u, x] && Not [Functi onOf Exponenti al Of Li near [u, X]]



