(*Video 1: Integration by substitution x)

ns9)= (* Examples =*)
HoldForm[u = g[x]]
HoldForm[Integrate[f[g[x]] ©~g'[x], x]] == Integrate[f[u], u]

outf139l= U = g[X]
Out[140]= Jf[g[x]} g [x] dx == Jf[u] du

(*Example 1x)

niize;- HoldForm[Integrate[20 x3sqrt[5x74+7], x]]

Out[126]= JZO x3 A/5 x* + 7 dx

infeol= gIX_]1 3= 7+5x*
flu_] :=Sqrt[u]
g'[x] « flglx]]

out[171= 20 x3 AJ7T+5 x*

7= Integrate[f[u]l, u] /. u- g[x]
2

out[173]= — (7 +5x

4\3/2
5 )

nias- Integrate[20 x* Sqrt[5x24+ 7], X]

2 4
out[148]= — (7 +5x

3/2
5 )

(*Example 2x)

niso- HoldForm[Integrate[ (10 x +3 x?) EA(xA3+5x"2+1), x]]

3 2
Out[130]= J(l@ X+3 X2> eX 3L gx

nier- Integrate[ (10 x + 3x%) EA(xA3+5x22+1), X]

1+5 x2+x3
oufiei}= e X

n1771= gIX_1 ¢= x3+5x%+1
flu_] :=E*u

niez= Integrate[EAu, u] /. u-> g[x]

2 3
outiszle @l XX

3 2
IN[160]:= D[cx-:X *5x +1, X]

2 3
outfteoe @13 XX (lO X +3 X2>
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(*Example 3x)
nie4= HoldForm[Integrate[x (x*2 +1) A1500, x]]

1500
out[164]= Jx (xz + 1) dx

nfe7:= Integrate[x (x72+1) 71500, x]

(l + Xz) 1501
ou[167 ——mM8M8——
3002
2
nfez)= gIX_] = X"+ 1

flu_] :=u”1500

nesi= Integrate[l/2 f[u]l, u] /. u- g[x]

(l N X2> 1501
ou[195)z ——M8——
3002
X2 4 1) 1592
In[166]:= D[ ( ) X]
3002
1500

out[166]= X (l + X2>

(x¥Video 2: Integration by substitution x)
(xExample 4x)
inzo3= HoldForm[Integrate[E” (2 x) Cos[E” (2 x)], x]]

Out[203= Jez X Cos [ez X} dx

inogl= DLEM (2 x) , X]

2
ou0g)= 2 e~

nzisl= gIX_] ¢= EM (2 X)
flu_] :=Cos[u] /2
Integrate[f[u], u] /. u- g[x]
1

oueisl= — Sin [ezx}
2

n2tel= Integrate[EAM (2 x) Cos[EA (2 x) ], X]

ouziel= — Sin [ezx}
2

(*Example 5=%)



In[204]:=

out[204]=

In[228]:=

Out[230]=

In[231]:=

out[231]=

In[232]:=

out[232]=

Out[241]=

In[242]:=

Out[242]=

In[243]:=

Out[243]=

HoldForm[Integrate[ (Cos[x] "3 +2 Cos[x] -1) Sin[x], x]]

J(COS[X]3+2COS[X] - 1) Sin[x] dx

glx_] := Cos[x]
flu_] :=-(ur3+2u-1)
Integrate[f[u], u] /. u- g[x]

C 4
Cos[x] - Cos[x]? - costxI”

4

Integrate[ (Cos[x] A3 +2Cos[x] -1) Sin[x], x]

C 4
Cos[x] - Cos[x]2%- cosxJ”

4

(*Example 6x)

HoldForm[Integrate[1l/ (x Log[x]), X]]

1
ji ax
X Log[x]

glx_] :=Log[x];
flu_] :=1/u;
Integrate[f[u], u] /. u- g[x]

Log[Log[x]]

Integrate[l/ (xLog[x]), X]
Log[Log[x]]
D[Log[Log[x]], x]

1
X Log[x]
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