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Section 4.3

The Fundamental Theorem of 
Calculus

A FUNCTION DEFINED BY A 
DEFINITE INTEGRAL

The	first	part	of	the	Fundamental	Theorem	of	
Calculus	deals	with	functions	defined	by	a	definite	
integral.

Let	݂ ݐ be	a	continuous	function	defined	on	the	
interval	 ܽ, ܾ .		If	x varies	between	ܽ and	ܾ,	we	can	
define	the	function	݃ by

݃ ݔ ൌ න ݂ ݐ ݐ݀
௫

௔

The	function	݃ is	sometimes	called	an	accumulation	
function since	gives	the	area	“accumulated	so	far.”
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(FTC1)
Theorem: If	݂ is	continuous	on	 ܽ, ܾ ,	then	the	
function	݃ defined	by

݃ ݔ ൌ න ݂ ݐ ݐ݀
௫

௔
								ܽ ൑ ݔ ൑ ܾ

is	continuous	on	 ܽ, ܾ and	differentiable	on	
ሺܽ, ܾሻ,	and

݃ᇱ ݔ ൌ ݂ ݔ .

Theorem: If	݂ is	continuous	on	 ܽ, ܾ ,	then	the	
function	݃ defined	by

݃ ݔ ൌ න ݂ ݐ ݐ݀
௫

௔
								ܽ ൑ ݔ ൑ ܾ

is	continuous	on	 ܽ, ܾ and	differentiable	on	
ሺܽ, ܾሻ,	and

݀
ݔ݀

න ݂ ݐ ݐ݀
௫

௔
ൌ ݂ ݔ

FTC1 IN LEIBNIZ NOTATION
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(FTC2)
Theorem: If	݂ is	continuous	on	 ܽ, ܾ ,	then

න ݂ ݔ ݔ݀
௕

௔
ൌ ܨ ܾ െ ܨ ܽ

where	ܨ is	any	antiderivative of	݂,	that	is,	a	
function	such	that	ܨᇱ ൌ ݂.

NOTATIONS FOR F(b) − F(a)

ܨ ܾ െ ܨ ܽ ൌ ܨ ݔ ሿ௔௕

ൌ ܨ ݔ ቚ
௔

௕

ൌ ܨ ݔ ௔
௕
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Theorem: Suppose	݂ is	continuous	on	 ܽ, ܾ .

1. If	݃ ݔ ൌ ׬ ݂ ݐ ݐ݀
௫
௔ ,	then	݃′ሺݔሻ ൌ ݂ሺݔሻ.

2. ׬ ݂ ݔ ݔ݀
௕
௔ ൌ ܨ ܾ െ ܨ ܽ ,	where	ܨ is	any	

antiderivative of	݂,	that	is,	ܨ
	
′ ൌ ݂.
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