Functions of one variable. Integration

1. Primitive function, indefinite integral. Main properties.
(Jf(x)dx)" = f(x), d [f(x)dx = f(x)dx , | dF(x) = F(x) + C ;
fof()dx = aff(x)dx, [[f(x) £ g(x)]dx = [f(x)dx + Jg(x)dx.

Table of integrals:

1. Jodx=C; [dx=x+C;

2. [ X dx=x""Na+1) +C (a=-1);

3. [x dx=Inlx + C (x# 0);

4. [a"dx=a"lna+C (0<a=1), Je'dx=e” +C;

5. Isinxdx:-cosx+C;Icosxdx:sinx+C;

6. =tgx+C,; _[ =-ctgx+C;
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2. 3 main integration methods:
the direct table implementation;
the change of the integration variable:

QA |y = o = o (0)dep(t) = [ (t)o’ (Dt
or in the opposite direction

o)’ ())dt k=9 = [F(X)dx

where y isthe function inverseto ¢ : t = y(X) < x=o(t);

integration in parts:

fudv=uv-|vdu, Ju(®) v (%) dx = u()v(X) - | v(X) u'(x)dx .



3. Integration of rational functions and trigonometric polinomials.

4. Definiteintegrals (Rieman). Definition, geometrical and physical sense.

Main properties:

a b a b c b
jf(x)dx:o; J'f(x)dx:- jf(x)dx, J'f(x)dx: jf(x)dx+ jf(x)dx;
a a b a c

a

b b b b b
faf (9ax =a [Fogdx; [[f0)+g(dx = [f(x)dx + [g(x)dx.

b
Mean value theorem: If (x)dx =f(c)(b-a), ce (a b).

a

b b
Comparison: a<b, f(x)<g(x) = _[f(x)dx < _[g(x)dx

b b
in particular: jf(x)dxs j|f(x)|dx
a a

b
Newton-Leibnitz formula: F'(X) = f(x) = If (X)dx=F(b)-F(a) = F(x)|§z:l
a

Change of the integration variable x = o(t):
b B
a=o(a),b=0(B) = [f(x)dx= [f(e®)e(t)t

Integration in parts. Calculation of definite integrals.



