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§ 5.4 The fundamental thm of integral calculus

The:(Meam-value thm. for integrals)

Let fla,b]—=R be cont.

Then 3 c€@b) s.t. [ fF(x)dx = f(c)(b — a)
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Def: [The number f(c) 1s called the average value (or mean value) of on [a,b].

pf: Let Fx)=/ f(Ddt.
Then by 1" fundamental thm. of integral calculus, F is diff. on[a,b] and
F'x)=f(x).

" Fis cont. on [a,b] and diff. on (a,b)

". By Mean-value thm. 3 ¢(a,b) s.t. F(b)-F(a)=F'(c)(b-a)=f(c)(b-a)

© FOb)-F@)=f, f(dx — [ f(x)dx = [ f(x)dx

[P fC0dx = f(©)(b — a)
By the way~ ™ S0 FEBHl- W55 () iz BiRipvRid £ - Bl = ALpy

Def:(antiderivative)

Let f:[a,b]| =R be cont.

a function G 1s called antiderivative for f on [a,b], if G'(x)=f(x) on [a,b].

— (B G T [a,b] FEAE EL f Y antiderivative




L21 5.4 The Fundamental Thm of Integral calculus
The Mean-value thm for integrals(*# 73 U5l 22E) Antiderivative(™ &y He)
The second Fundamental Thm of Integral calculus(F%##i 53 57— FL 74 )

DN G 3 [a,b]pv ko5 28T f

Qjﬁn —~ (B e [a,b] AR > RLY IF P E- {5 antiderivative ?
A SRR -

Rmk:

© (fXf(Hdt) = f(x) on [ab]

T [a,b] IR F )~ {l antiderivative.
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Qusetion:How many antiderivatives for f on [a,b] does f have ?

Answer:Infinitely. (9]1( f; f®de+C )’, v CER)

Question:Are they all of the antiderivatives for f on [a,b] ?

Answer: Yes.
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Let Gi and G2 be two antiderivatives for f on [a,b].

Then Gi'=G>'=f on [a,b]=3 cER s.t. Gi=Go+C. < [y ffif % ﬁ B
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By the way i 77 fU¥r £ 7] antiderivative

Thm:

(The second fundamental thm of integral calculus)

Let f:[a,b] =R be cont.

If G 1s an antiderivative for f on [a,b],

then f f(x)dx=G(b)- G(a)(

YN G 7 [a,blk- £ iV antiderivative

FIT £ 78 [a,b] o A 55 2T gﬁ antiderivative pfI='p 2V il A1 -

Rl R ? PED ﬂ’r %‘Wﬁiﬁw > FIAC A4S antiderivative ©
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pf:
Let FGo=[ f(t)et,
then by 1" fundamental thm. of integral calculus, F'(x)=f(x).

" G'=F'on[ab] .". F=G+C, for some CER. & {/yf [ﬁﬁ B
it i o [ F=G+C i H G=F+C 3~ [ ¢ B R
© [ £ ()dx=F(0)-F@=(Gb)+O-(G@+0)=G(b)-G(@)

g I:f(x)dx:F(b)-F(a) ("."F(a)=0)
Thm:

_[: x"dx = il X"t

* VneQ, n#-1
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pf:

(ﬁ XM =X P BSTE R MG B IRE-
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.. By 2st fundamental thm. of integral calculus, j: x"dx = ﬁ X"

Thm:

D j:sin xdx =
pf:

.7 (-cosx)'=sinx

.. By 2st fundamental thm. of integral calculus, j:sin xdx =—cos x|° .

Q jbcos xdx =
pf:
" (s1nx)'=cosx

.. By 2st fundamental thm. of integral calculus, j: cos xdx =sin x| .

HERS A 5

b2 b
_[ sec” xdx =tan x|,
a

b 2 b
_[—csc xdx = cot x|,
a

b
_[ sec x tan xdx = sec x|°
a

b
_[ —csc xcot xdx = csex|?
a




