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The Integral Sum 1

The integral sum of f(x) within the partition p = {0,0.1,0.3,0.65,0.9,1},

0 0.1 0.3 0.65 0.9 1
<Ax; > Ax, ; Ax; : Axy <Axc>!
is given by:

S = Zn:f(ci) Ax;

S =f(c;)0.1+4 f(cy)0.2 - f(c3)0.35 - f(cy) 0.25 - f(c5) 0.1,
with C; € Ii = [xl-_l,xl-] and Axl- =X; — Xi-1-

Physics' Department . i
_ . 575 dedlds ol
Faculty of Science LMD-Physics.univ-boumerdes.dz

MiHamed Bougara University of Boumerdes (Bpep-iBpdazianls) =Ll 5



Series & Differential Equations
L2 — Physics
13 Semester 2023/2024

University of Boumerdes
Faculty of science
Physics' Department ,

Université de Boumerdes
University of

The Integral Sum 2

The integral sum of f(x) within a partition p = {xg, X1, ..., Xj, ..., X}, IS

b—a .b—a b—a
¢ =" G=iDs  e=nos
a ; Lo i b
' | | b—a | 1 1 '
PERPEN Ax = T ! !
Axq Ax, Ax; ‘Ax,
n
. S = lim c;) Ax;
Uniform N—00 f( l) t
i=1

with Ax; = Ax = (b—a)/nandc¢; =i (b — a)/n.
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The Mean Value

The mean value of f(x) is approximately given by

fle)+f(ea)+f (ea) - f (et (en) 1 Axi
L~ Cc1 Cy C3 Ci c - ?=1f(ci)z~ ?=1f(ci) ﬁ,

n

: b— . :
since Ax = Ta If the partition Ax is smaller enough so that n — oo, thus

n n
. Ax; 1 .
7 —g{}oz}f(q)b 2" _aglgto(ci)Axi

with ¢; =i (b — a)/n. f(x) is assumed to be continuous = 3¢ € [a, b]/

lim " £() Axi = (b= &) = (b= @) f(©)
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Calculus Theorem 1

Given a continuous function f(t) within [a, x]/ At; = x;—a So, its integral sum

n
S = Sauy = lim Z F(c) At; = F(x)
i=1

What is the meaning of F(x)? We add an amount Ax to the interval, thus:

S' = Sgoxrax = lim Z f(c;) At; = F(x -+ Ax)

n'
n’'-oo
i=1

Then we evaluate F(x +- Ax) — F(x) =?
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x--Ax

Flx+00=F() = lim > fle)dt| = lim > f(e)at,
i=1 i=1 a
! x--Ax
Fo+ 80 - FCO = lim ) fe)8ty| = [(x+8) =21 £()
j=1 .

F(x - Ax) — F(x) = Ax f(c) = f(c) =A—1x{F(x - Ax) — F(x)}

F(x -+ Ax) — F(x)

lim f(c) =limf(c) = f(x) = lim =F'(x

lim f(c) = lim f(c) = f(x) = lim v (x)
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Calculus Theorem 3

Newton-Leibnitz notation

n X

Spox = lim ) f(c) At;| = fo(t) dt =F(x) - C

n—-oo
— a
=1 a

Ifx=awegetS,,,=0=F(a)-C=C=—-F(a)
Otherwise, if x = b we get S,_,, = F(b) -- C = F(b) — F(a). So

b
Sqsp = J f(x)dx = F(b) — F(a),with F'(x) = f(x)
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