Properties of f: f(z)dz

Suppose fab f(z) dr and f:g(x) dx exists then

1) [Pef(x)de exists and [V cf(z)dz = ¢ [0 f(x) da

2) [2(f(z) £ g(x))do = [} f(z)dz £ [} g(x) dx

3) [ fla)dw =~ [ f(x)dz

4) [} fz)de =0

5) If f(z) >0 on [a,b] then [” f(z)dx >0

6) If f(x) > g(x) on [a,b] then [” f(z)dz > [”g(x)dx

7) It m < f(z) < M on [a,b] then m(b—a) < [* f(z)dx < M(b— a)
8) [V f(x)de = [ f(z)dx + [ f(z)dx where a < ¢ < b

We will evaluate couple of integrals next using the properties of definite in-
tegrals.

Examples 1) [} (¢ — 5)dz = [ xdz — [ 5de = 5% —5(1 - 0) = 32 by
Property 2
f02 622 =6 f02 22 dr = 623503 = 16 by Property 1
3) [y 5de = — [?5dx = —5(2 —0) = —10 by Property 3
4) f; 23 sin~! & dx = 0 by Property 4
5) erte the given difference of integrals as a single integral of the form

fb
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Use Property 8 to write the first integral as f210 f(x) f2 x)dr +
7 O f() dz then

2 O f(x)de— [} f( dx—fQ )d:H—f z)de—f) f(x)dze = [}° f(z )dx
) If fo t)dt = 2, fo = —6 and f3 r)dr = 1 find fl ft)d

Flrst note that fl fo ft)d fo

And since f04 () fo t)dt —|— f3 t)dt by Property 8

fogf(t)dt:—6—1——7,f1 :—7—2_—9





