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[1 on the basis of personal experience

it is undoubtedly true that

many more indefinite integrals of elementary functions
are nonelementarry than elementary;

altho a quantitative measure may not be evident;

here is a modest list that helps to bolster that judgement;
the examples are suggestive of many more;

these considerations are in the real field R;

X 18 a real number variable;

NEF stands for

nonelementary function
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[ pattern for seven indefinite integrals based on f(x)

integral

j f(x)dx

J.%dx

fo(x)dx

J. X fl(x) dx

J‘@dx

X

J%dx

J. f(f(x))dx

integrand

fcn

recip of fcn

X times fcn

recip of x times fcn

fcn divided by x

recip of fcn divided by x

fcn of fcn
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Of(x) = e*

J.exdx = e +C

1
J—dx = —¢ " +C
eX

Jxexdx = xe* —e* +C

1
J—de = NEF
Xe

X
Je—dx NEF
Jixdx = —xe *—e " +C

eX
Je dx = NEF
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O f(x) = logx

Jlogxdx = xlogx —x+C

J 1 dx = NEF
log x

1
Jxlogxdx = sz(Zlch—l)+C

1
J. dx = loglogx +C
xlog x

1
J‘logxdx = —(logx)2+C
X 2

J * _dx = NEF
log x

J loglogxdx = NEF
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O f(x) = sinx

Jsinx dx

—cosx +C

1
J dx = log(cscx —cotx)+C = logtan§+C

SIn X

J.xsinxdx = —Xxcosx+smx+C

J 1 dx = NEF
XS1n X

J‘%dx — NEF
X

J 2 _dx = NEF
S1n X

Jsinsinx dx = NEF
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O f(x) = sinx’

J.sinxz dx = NEF

1
J —— dx = NEF
S1n X

1
stinxzdx = —Ecosx2 + C

1
j ——dx = NEF
XS xX

)
JSIHX dx = NEF

1 1 .
j 2 _dx = Elog(cscxz—cotxz)+C = Elogtan%+c

J‘sinsin2 x>dx = NEF
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[ integrand = trig fcn of log

1
J'sin logxdx = 5 x (sinlogx — coslogx) +C

1
J.cos logxdx = 5 X (sinlogx + coslogx) +C

Jtanlogxdx = NEF
Jcot logxdx = NEF
Jseclogxdx = NEF
Jcsclogxdx = NEF
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[ integrand = log of trig fcn

Jlog sinxdx = NEF

Jlog cosxdx = NEF

J.log tanxdx = NEF
Jlog cotxdx = NEF
Jlog secxdx = NEF

Jlog cscxdx = NEF
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O integrand = \'1+x" wh n € pos int

5 3
J.4/1+de = §(1+X)2 +C

J‘f 1+x2dx = %X«/1+X2 +%sinh_1X+C

NEF forn=>3

J 1+x"dx
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1

\/7‘1 wh n € pos int
I+x

[l integrand =

J I dx = 2471+x +C
J1+X

J I dx = sinh ' x+C

J I dx NEF forn=>3
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O integrand = ~1—x" whn e pos int
5 3
J.q/l—xdx = —g(l—x)2+C

J 1—x?dx = %X«/l—xz+%sin_lx+c

J 1—-x"dx = NEF forn>3
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[l integrand = wh n € pos int
n

1—x

J ! dx = —-2V1—-x+C

1 _
J dx = sin"'x+C

J I dx NEF forn=>3
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[ integrand = expo combo

Jex logxdx = NEF
X . 1 X .

Je sinxdx = Ee (sinx —cosx)+C
X 1 X .

Je cosxdx = Ee (sinx + cosx)+C
52

J.e dx = NEF
_x2

Je dx = NEF

Jxxdx = NEF (note xX = eXlOgX)

Jx_xdx — NEF (note x X = * logx)
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[l integrand = sq rt of trig fcn

J Jsinx dx = NEF
J. ~Jcosxdx = NEF
J vsecxdx = NEF

J ~Jescxdx = NEF

GG97-16



J. ~/tan x dx

I S VN el
= ﬁtan (2tanx 1)

R
+ﬁtan («/2tanx+1)

1
+——log(~v2tanx —1 —tanXx
22 g( )

1
——log(~v2tanx + 1+ tanx
272 el )

+C
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J.\/ cot x dx

I U VN el
= ﬁtan (2COtX 1)

L Aoy
ﬁtan ( 2c0tx+1)

1
———log(~/2cotx —1—cot
Nohis : x)

1
+——log(v2cotx +1+ cotx
Nohia )

+C
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[ all NEFs

J\/2+sin2xdx

X

1
j d
\/2+sin2X

J.\/2—sin2xdx

X

1
d
J‘\/2—sin2X
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