CALCULUS
Indefinite integration




cf. §7.2, p. 149 The set of all antiderivatives of f(xz) w.r.t. x
is denoted / f(x) dx)

INDEFINITE INTEGRALS, PROPERTIES & EXAMPLES:
/ c[f (2)] do = c / f(z) da

e.g.: /3x2dm=3/az2dm
Z N
{23,234+ 8,23 —-4,..} 3{223 4+ 2,423 - 1,223 + 100,.. .}
/3m2dzr;=az3—|—0

3/ 2 dr = 3(%333 + C)

{3323+ O) ={23+3C}={23 4 C} ;




cf. §7.2, p. 149 The set of all antiderivatives of f(xz) w.r.t. x
is denoted f f(x) dx)

INDEFINITE INTEGRALS, PROPERTIES & EXAMPLES:
/ c[f (2)] do = c / f(z) da

/3x2dw=3/az2dm
z

{23,203 +8,2° —4,..} 3{323 + 2,423 - 1,323 4+ 100,.. .}

/ 3z dr = 23 + C
\
3/:19 da:'—3(3:v3—|—0) |
Looks a little strange. ..
but remember that C varies.

{3823 + O) ={23 4+ 3C} ={z3 + C} ;
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cf. §7.2, p. 149 The set of all antiderivatives of f(xz) w.r.t. x
is denoted f f(x) dx)

INDEFINITE INTEGRALS, PROPERTIES & EXAMPLES:
[ cli@lde=c | f(z)da

[ W +ls ag=[] s asf+{[ o dm]_—/ o

If you add
each of these expressions
to each of these.
then the resulting set of expressions
will be this set.




WARNING: f is NOT multiplicative, i.e., /fg;é Uf} [/g].

There's a weak product rule, called “integration by parts”,
covered in MATH 1272.

INDEFINITE INTEGRALS,PROPERTIES & E)EAI\/IPLES:
[ cli@lde=c | f(z)da
[ W@+ lo@)) de = | [ f@)de|+| [ g(a)az|

—/ is linear

/kdmzkaz-l—(?
. n+1
/:L‘nd:c Z0 7 - C, provided n # —1
n-+1

1 L. | (In(z))4+ A, ifz>0
/Edw_['n(k”')]_l'c f;d‘”_{(ln(—x))+3, if:c<0}

/exdmzex—l—C

aCE
/axda:=——|—0 5
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WARNING: f is NOT multiplicative, i.e. /fg# Uf} [/g].

There's a weak product rule, called “integration by parts”,
covered in MATH 1272.

INDEFINITE INTEGRALS, PROPERTIES & EXAMPLES:

/cjf(m)j da::cf f(2) dz / -
- IS lnear
[ W@+ lo@)) de = | [ f@)de|+| [ g(a)az|

/kda’; = kx+C
. n+1
/:r:'”’d.:c Z0 7 - C, provided n % —1
n-—+1 .
Iy sl _
];“dfcogy[lnﬂﬂ)]—l—(] /xz_l_lda:_ (arctanz) 4+ C

dx = (arcsinz) + C

/exdmzex—l—C / /—11_332

aﬂj
/amd:r=——|—0 6
INn a




WARNING: f is NOT multiplicative, i.e. /fg# Uf} [/g].

There's a weak product rule, called “integration by parts”,
covered in MATH 1272.

INDEFINITE INTEGRALS, PROPERTIES & EXAMPLES:

/cjf(a;-)j da::c/ f(z) dz / -
- IS lnear
[ W@+ lo@)) de = | [ f@)de|+| [ g(a)az|

/kda:=l~cac-|—0
. n+1
/:c’”’d.:c Z0 7 - C, provided n % —1
n-—+1 .
dz s N~ —
soppy[I n(|z))] + C / 2—I— dx = (arctanz) + C
x
el dr = e+ C / T~ = (arcsinz) 4+ C
/ i \/1—33
/amd:r=a——|—0 ’
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WARNING: f is NOT multiplicative, i.e. /fg# Uf] [/g].

There's a weak product rule, called “integration by parts”,
covered in MATH 1272.

INDEFINITE INTEGRALS,PROPERTIES & E)EAI\/IPLES:
[ cli@lde=c | f(z)da
[ W@+ lo@)) de = | [ f@)de|+| [ g(a)az|

—/ is linear

/kdmzkaz-l—(?
. n+1
/:L‘nd:c Z0 7 - C, provided n # —1
n-—+1 .
d Lo
dx slozppy[lnﬂw’)] e /x2_|_ o= (arctanxz) + C
ZT
/ x x dz (arcsinz) + C
e"dr =¢e" + C f — L
/ 2
o 1l —=x
/axda:=——|—0 8
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WARNING: / is NOT multiplicative, i.e. /fg# Uf} [/g].

There's a weak product rule, called “integration by parts”,
covered in MATH 1272.

INDEFINITE INTEGRALS, PROPERTIES & EXAMPLES:

[ cli@lde=c [ f@)do -
Jworsunusl] s/ o] L

_-—E - - - e O O S e O O e e O O s e e . - S S B S S S B B B B S B S B S e ey

S S S S S S S B S B S S B B B B e B e . —-_—a - - e O O O e O O S S e O e e e e e

i /sec z dT Z(tanz) +C | /csc z dz (¢ Ota:)—l—C"




EXAMPLE: Verify by differentiation that

§8.1

/as'(sin x)dr = —xcosz +sinz + C

= z(sinz) B
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EXAMPLE: Verify by differentiation that

k 2k
/ \/%—I—bdx = @(ax —2b)vVar+ b+ C
IS correct.
Jd 2k, 9N\ ok td . 1
- [3@2-(6133 — 2b)Vaz + bE&ﬂ = . [dac ((aa:' — 2b)Vazx + b)]

32—(52] [(ax — 2b) ( + (a) (\/a,x ——\l\))]
i 2k I %

3adyVar + b |
i - ]
_3a2\/a33——|—b_ |
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EXAMPLE: Compute /’02(?)2 —1)3dw.

|
/,02(,06 — 30+ 30v° — 1) dv




EXAMPLE: Compute /[csc t][(csct) + (cott)] dt.

|
/ csc?t + (csct)(cott) dt

||sloppy

—cott—csct+C B
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sin(2x)
dx.
COS

|
/ 2(sinx)(¢tosx) g

EXAMPLE: Compute /

provided cosx #= O,

COS-. i.e., provided
|lt# ..., 2r+5, 7+5, 5, 7+5,2r+75, ...
2/Sina:d:c
|
—2cosx +C
=

14

§8.1




EXAMPLE: Compute /(em — 4x) dx.
Graph several of the antiderivatives.

/(e$—4a:)d$=e$—2:v2-|—0

three other antiderivatives
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