QiLin Xue, Spring 2021

i ?
Polynomial or power? Apply reverse power rule:

fla) = o =
T)=1x /xpduz 1 ot
with p £ —1. p+l
no
Can it be written Write it in
as the product yes the form of
of a function and
its derivative? / udu
no
Let the function which has
Is it a product of an easy derivative be u
two functions, one yes and write the integral as:
of which has an
easy derivative? /udv — wv — /v du
cither m,n odd ‘ Apply the identity
‘ sin?x +cos’z =1
no Apply the double angle formulas:
T 1
It is in the form of i S
‘ both m. 1 even sinzcosz = 5 sin(2x)
‘ /sin" zcos™ xdx sin?z = % — % cos 2z
1 1
cos? r = 3 4 5005235
Apply the reduction formula:
Does the inte- It is in the form of 1 _q
gral consist of a yes sin"dz = ——sin" zcosz + o~ [ sin"2zde
Try out these cases +
product of trigon- / sin” z dz, / cos" x dx 711 " 1
metric functions? /cosn Qe = o o= et - = cos™ 2 z dz
n n
It is in the form of Apply the following identities:
sin(mz) cos(nx) dz : : 1
sin Asin B = 5 [cos(A — B) — cos(A + B)]
. . 1
/Sm(mﬂf) sin(nz) dz cos Acos B = 5 [cos(A — B) + cos(A + B)]
1
/cos(mx) cos(nx) dz sin A cos B = 5 [sin(A — B) + sin(A + B)]
no
It is in the form of
/ tan” z dx Apply the following identities:
n 2, _ 2
/cot zdx tan“x =sec®x — 1
cot?x = csc?x — 1
/sec" e (tanz) = sec®z
/ csc” x dz

Is the integral a ra-
tional function with Apply the following substitutions:

any of the following:
yes Va2 — 122 = z =asinu, Va? — 22 = acosu
a2+ 12 = z =atanu, Va2 + 22 = asecu

24 2
va2+x
72 —a? = z =asecu, Vr2—a?=atanu

% — a?

P — g

Perform long divi-
sion to simplify it
to a proper fraction.

Is the integral an im- yes
proper rational function?

Distinct Lin- Partial fraction decon-
‘ car Factors: volution in the form of:
‘ A
T+« P
no
‘ Repeated lin- Partial fraction deconvolution in the form of:
ear Factors:
Fracor A, B C K
‘ (z +a) (z+a) (z+a)? (z+0)° (z + )
Irreducible Factor using complex numbers, and apply the identity
Is the integral a proper yes Attempt t O use par- quadratic factors: no
rational finction? tial fractions. Look Use real numbers? ; i b
' at the denominator. 2 +pz+g In(a + ib) = In a2 + b* + i arctan (5)
Partial fraction decon-
volution in the form of:
yes
Az + B
2 + pr + 8
no
‘ Repeated irreducible ‘ Partial fraction deconvolution in the form of:
uadratic factors:
E Aix + By Aix + By Az + By Apz + By,
‘ (2* + pz + )" (x> +pr+q) (P+pr+qg)? (®+pr+g)° (@2 + pz + g)F
Apply the Weierstrass substitutions:
a
t = tan —
Is the integral a com- yes sine = LQ
plicated trig function? L+ t2
1—t
COST = e
no _ 2
141¢2

You're fucked.




