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Introdução

Teoremas de Caracaterização das funções

quadráticas

f, g : R −→ R

f(r) = g(r) r f(x) = g(x) x

y1, y2, . . .

d1 = y2 − y1, d2 = y3 − y2, d3 = y4 − y3, . . .

1, 4, 9, 16, 25, . . .

d1 = 4− 1 = 3, d2 = 9− 4 = 5, d3 = 16− 9 = 7,

d4 = 25− 16 = 9 . . .
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f : R −→ R

x1, x2, x3, . . .

y1 = f(x1) y2 = f(x2) y3 = f(x3) . . .

xi+1 − xi = r

x1, x2, x3, . . . xi+1 = xi + r

yi+1 = f(xi+1) = ax2i+1 + bxi+1 + c,

yi = f(xi) = ax2i + bxi + c,

yi−1 = f(xi−1) = ax2i−1 + bxi−1 + c.

di+1 = yi+1 − yi = a(x2i+1 − x2i ) + b(xi+1 − xi)

= a(2rxi + r2) + br

di = yi − yi−1 = a(x2i − x2i−1) + b(xi − xi−1)

= a(2rxi−1 + r2) + br.

di+1 − di = a(2rxi − 2rxi−1) = 2ar(xi − xi−1) = 2ar2

d1, d2, d3, . . .

2ar2

f : R −→ R

f(x) = ax2 + bx+ c
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y1, y2, y3, . . .

a, b, c

yn = an2 + bn+ c n ∈ N

f(x) = ax2 + bx + c yn = f(n) n ∈ N

f

d1 = y2 − y1, d2 = y3 − y2, d3 = y4 − y3, . . .

P.A d = y2 − y1

ri n−

yn+1 = yn = d+ (n− 1)ri,

n = 1, 2, 3, . . .
a1, a2, a3, . . . , an, . . .

r

an+1 = a1 + (n− 1)r

yn+1 = (yn+1 − yn) + (yn − yn−1) + . . .+ (y2 − y1) + y1

= [d+ (n− 1)r] + [d+ (n− 2)r] + . . .+ [d+ r] + d+ y1

= nd+ n(n−1)
2 r + y1,

n ∈ N

n−1 n−1, n−2, . . . , 2, 1

n+1 nn
1, 2, 3, . . . , n

Sn =
(n+1)n

2

n = 0

yn = (n− 1)d+ (n−1)(n−2)
2 r + y1,

= r
2n

2 +
(
d− 3r

2

)
n+ r − d+ y − 1,

= an2 + bn+ c.

n ∈ N a = r/2 b = d− 3r/2 c = r − d+ y1
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53, 7, 13, 21, 31, 43, . . .

d1 = y2 − y1 = 7− 3, d2 = y3 − y2 = 13− 7,

d3 = y4 − y3 = 21− 13, . . . ,

4, 6, 8, 10, 12, . . . r = 2

d = 4

yn = an2+bn+c

a = r/2 = 1 b = d− 3r/2 = 4− 3 = 1 c = r − d+ y1 =

2− 4 + 3 = 1 yn = n2 + n+ 1

y1, y2, y3, . . . , yn, . . .

f : R −→ R

x1, x2, x3, . . . , xn . . .

y1 = f(x1) y2 = f(x2)

y3 = f(x3) . . . , yn = f(xn), . . .

f : R −→ R

g(x) = f(x) − f(0) g

f g(0) = 0 1, 2, 3, . . .

g(1), g(2), g(3), . . .

a �= 0 b

g(n) = an2 + bn
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n ∈ R c = 0 g(0) = 0

p ∈ N

1

p
,
2

p
,
3

p
, . . . ,

n

p
, . . .

a′ �= 0 b′

g
(n
p

)
= a′n2 + b′n

n ∈ N n ∈ N

an2 + bn = g(n) = g
(np
p

)
= a′(np)2 + b′(np) = (a′p2)n2 + (b′p)n

an2 + bn (a′p2)n2 + (b′p)n

x = n ∈ N

a = a′p2 b = b′p

a′ = a/p2 b′ = b/p n p

g
(
n
p

)
= a′n2 + b′n

= a
p2
n2 + b

pn

= a
(
n
p

)2
+ b(np

)
.

g(x) ax2+bx g(r) =

ar2+br r = n/p

g(x) = ax2 + bx x

−1,−2,−3, . . .

g(x) = ax2+ bx x ≤ 0 f(0) = c

f(x) = g(x) + c

f(x) = ax2 + bx+ c

x ∈ R
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5Conclusão

RESUMO

y1, y2, . . .

d1 = y2 − y1, d2 = y3 − y2, d3 = y4 − y3, . . .

f : R −→ R

x1, x2, x3,

. . . , xn . . .

y1 = f(x1) y2 = f(x2) y3 = f(x3)

. . . , yn = f(xn), . . .
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