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Introdução

Função Afim

f : R −→ R

a, b ∈ R f(x) = ax + b

x ∈ R

f : R −→ R

f(x) = x x ∈ R

f(x) = ax

f(x) = b

f : R −→ R

a b b = f(0)

f a

f(x1) f(x2)

f x1 x2

f(x1) = ax1 + b e f(x2) = ax2 + b,
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2
f(x2)− f(x1) = a(x2 − x1),

a =
f(x2)− f(x1)

x2 − x1
.

x, x+ h ∈ R h �= 0 a = f(x+ h)− f(x)/h

x x+ h

f : x �−→ ax + b x

b

a

P1 = (x1, ax1 + b)

P2 = (x2, ax2 + b)

P3 = (x3, ax3 + b)

f(x) = ax+b

d(P1, P2) d(P2, P3) d(P1, P3)

x1 < x2 < x3
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d(P1, P2) =
√
(x2 − x1)2 + a2(x2 − x1)2 = (x2 − x1)

√
1 + a2,

d(P2, P3) =
√
(x3 − x2)2 + a2(x3 − x2)2 = (x3 − x2)

√
1 + a2,

d(P1, P3) =
√
(x3 − x1)2 + a2(x3 − x1)2 = (x3 − x1)

√
1 + a2.

d(P1, P3) = d(P1, P2) + d(P2, P3)

P1 = (x1, ax1 + b) P2 = (x2, ax2 + b)

P3 = (x3, ax3 + b)

b

f : x �−→ ax + b OY

a

a

a > 0

f

x a < 0

f : X −→ Y

f(x)

x ∈ X

f
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2f(x1) f(x2) x1 x2

f

(x1, y1) (x2, y2) ∈ R2

x1 �= x2 f : R −→ R

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

f : R −→ R f(x1) = y1

f(x2) = y2 x1 �= x2 f

f(x) = ax + b

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

ax1 + b = y1,

ax2 + b = y2.

a b

x1 − x2

x1 �= x2

a =
y2 − y1
x2 − x1

b =
x2y1 − x1y2
x2 − x1

r

f(x) = ax + b

ax+ b = 0 (x1, y1)

(x2, y2) a b

y = y1 +
y2 − y1
x2 − x1

(x− x1)
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y = y2 +
y2 − y1
x2 − x1

(x− x2).

(x1, y1)

x y

y1 x − x1

x

y2 − y1
x2 − x1

.

f(x) = ax+b

a

f

1883

f(x) = ax+ b

a �= 0

Função Linear

b = 0

f(x) = ax
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2f : R −→ R

x c f(cx) = cf(x)

f(cx) = f(x)/c

36 km 14

54 km

x km f(x)

x km 36 km

14 1 km

14/36 xkm

f(x) = 14
36x

n ∈ N f(xn) = 14
36xn = nf(x) f

f : R −→ R

x ∈ R f(x) = ax a = f(1)

f(cx) = cf(x)

c x a = f(1) f(c) =

f(c.1) = cf(1) = ca f(c) = ac c ∈ R

f(x) = ax

x ∈ R f

y

x a

y = ax x ∈ R

−→
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k = 14/36

a

y = f(x) y′ = f(x′) y′/x′ = y/x

A B C

X Y AB AC

XY BC

y AY

x AX

y �−→ x

f(cx) = cf(x)

c, x ∈ R c

c

f : X −→ R

X ⊂ R

x1 < x2 =⇒ f(x1) < f(x2)

x1 < x2 =⇒ f(x1) ≤
f(x2)

x1 < x2 =⇒ f(x1) ≥ f(x2)

f

f

f
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f : R −→ R

f(nx) = nf(x) n ∈ Z x ∈ R

a = f(1) f(x) = ax x ∈ R

f(x+ y) = f(x) + f(y) x, y ∈ R

(1) =⇒ (2) (2) =⇒ (3) (3) =⇒ (1)

(1) =⇒ (2)

r = m/n (1) f(rx) =

rf(x) r x ∈ R

n.f(rx) = f(nrx) = f(mx) = m.f(x),

f(rx) =
m

n
f(x) = rf(x).

a = f(1) f(0) = 0

f a = f(1) > f(0) = 0

f(r) = f(r.1) = r.f(1) = ar r ∈ Q

f(ax) = ax x ∈ R

f(x) �= ax

f(x) > ax f(x) < ax

f(x)

a
> x.

r ∈ Q

f(x)

a
> r > x.
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f(x) > ar > ax f(x) > f(r) > ax

f r > x

f(r) > f(x) (1) =⇒ (2)

(2) =⇒ (3) (2) f(x+y) =

a(x+ y) = ax+ ay = f(x) + f(y)

(3) n ∈ N f(nx) =

f(x + x + . . . x) f(x + x) = f(x) +

f(x) f(nx) = nf(x) n

(3) =⇒
(1)

F : R −→ R

F (0) = 0 F (x) = f(x) F (−x) = −f(x)
x > 0 F

(1) (2) (3) f f

a = f(1) > 0 f

a < 0

x

f(x) f(x) x

f(nx) = nf(x) n ∈ N

x ∈ R x′ = nx

n x n x
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2Caracterização da Função Afim

f : R −→ R

f(x + h) − f(x) = ψ(h) h

x f

f

f ψ(h)

h h1 < h2

f(x+h1) < f(x+h2) x+h1 < x+h2 f

= ψ(h1) = f(x + h1) − f(x) < f(x + h2) − f(x) = ψ(h2)

ψ(0) = 0 h, k ∈ R

ψ(h+ k) = f(x+ h+ k)− f(x)

= f((x+ k) + h)− f(x+ k) + f(x+ k)− f(x)

= ψ(h) + ψ(k)

a = ψ(1)

ψ(h) = ah h ∈ R

f(x+ h)− f(x) = ah

b = f(0) x = 0

f(h) = ah + b f(x) = ax + b

x ∈ R

f(x+h)−f(x)
x x
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f(x) f(x)

x

s(t) t

s

s(t+ h)− s(t)

h s(t)

h t s

s(t) = at + b a = s(t + 1) − f(t)

b = s(0)

x1, x2, . . . , xi, . . .

h h = xi+1−xi
i

f : R −→ R x1, x2, . . . ,

xi, . . . f(x1), f(x2), . . . , f(xi), . . .

y = f(x) = ax + b h = xi+1 − xi

x1, x2, . . . , xi, . . .

f(xi+1)−f(xi) = yi+1−yi = axi+1+b−(axi+b) = a(xi+1−xi) = ah.

y1 = f(x1), y2 = f(x2), . . . , yi =

f(xi), . . . ah

ah
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2
f : R −→ R

x1, x2, . . . , xi, . . .

y1 = f(x1), y2 = f(x2), . . . , yi = f(xi), . . .

f

g : R −→ R

g(x) = f(x) − f(0) g(0) = 0 g

x1, x2, . . . , xi, . . . h

g(xi+h)− g(xi) = f(xi+h)− f(0)− (f(xi)− f(0))

= f(xi+h)− f(xi) = h1,

y1 = f(x1), y2 = f(x2), . . . , yi = f(xi), . . .

g

x −x, 0, x
g(−x), 0, g(x)

−g(x) = g(−x)
g(−x) 0 0 g(x) g(−x) g(x)

x ∈ R n ∈ N

0, x, 2x, . . . , nx

g(0) = 0, g(x), g(2x), . . . , g(nx)

g(x)

g(nx) = g(0) + ng(x) = ng(x) n

−n ∈ N g(nx) = −g(−nx) = −(−ng(x)) = ng(x)

g(nx) = ng(x) x ∈ Z

g g(x) = ax
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x ∈ R b = f(0)

f(x) = g(x) + f(0) = ax+ b,

x ∈ R

Conclusão

x �−→ y
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2RESUMO

f : R −→ R

a, b ∈ R f(x) = ax+ b x ∈ R

b �= 0

f(x) = ax

f :

R −→ R

f(nx) = nf(x) n ∈ Z x ∈ R

a = f(1) f(x) = ax x ∈ R

f(x+ y) = f(x) + f(y) x, y ∈ R

f : R −→ R

f(x+h)−f(x) = ψ(h)

h x f

f : R −→ R

x1, x2, . . . , xi, . . .

f(x1), f(x2), . . . , f(xi), . . .

f : R −→ R

x1, x2, . . . , xi, . . .

y1 = f(x1), y2 = f(x2), . . . , yi = f(xi), . . .

f
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ATIVIDADES

a > 0 a < 0 a = 0

f

f

f(ar) = ar r ∈ Q

f(ax) = ax x ∈ R f

f(ax) = ax x ∈ R
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X Y

X 25%

Y

a1, a2, . . . , an f(1), f(2), . . . , f(n)

ai

f OX

x = i− 1/2 x = i+ 1/2

S = a1 + a2 + . . . + an

f OX

x = n− 1/2 x = n+ 1/2

S = a1+an
2 n

X Y

X 25%

Y

(a1, a2, . . . , an, . . .) (b1, b2, . . . , bn, . . .),

f : R −→ R

f(a1) = b1 f(a2) = b2 f(an) = bn

f : R −→ R f(x) = 2x

x f(x) = 3x x

f(nx) = nf(x) n ∈ Z x ∈ R f
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f : R −→ R

f(x) = 7x+sen(2πx) x ∈ R

x, x+ 1, x+ 2, . . .

f
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