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Example: let f(x) = x3 — 4x2 — 3x + 18 find the multiplicity of x=3
Flx) = x3 — 4x% — 3x + 18
fe)=@x=p)lglx) = f(x) = (x—3)(x* —x —6)
=(x—-3)(x+2)(x—3)
= (x —3)% (x+2)
fx)=x—-plgx)
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Example: let f(x) = x%cosx find the multiplicity of x=0
fG)=(x—p)g(x) = f(x) = (x — 0)*cosx
g(0) =cos0=1+0
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Theorem : If f(x) is m-times continuously differentiable at p, them p is root
of f(p) with multiplicity m if and only if

f@=f®=f'"@)=-=f""® =0 f™(p)=+0.
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f(x) =x3—x2%—21x + 45

fl(x) =3x%2—2x—-21, f"(x)=6x—2

atx=3, f(3)=0, f'(3)=0 f"3)=16%0
atx = -5 f(=5)=0, f'(=5) =640
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By using Theorem, we have x = 0 is a root of order 2 (m=2).

Example: Find the multiplicity of root by using the theorem
1) f(x) = x3—4x* —3x + 18
2) f(x) = x?cosx HW

3 f(x) =x*—5x3+6x2—4x—8 HW



sol.
f(x) =x3—4x?—-3x+ 18

fl(x)=3x>—-8x—-3, f"(x)=6x—8

atx =3, f(3)=0 f'(3)=0, f"(3A)=10+#0
atx =-2, f(=2)=0, f'(-2)=19+0
x =3 isaroot of order 2 (m=2).

x = —2 isasimple root (m=1)

Example: Find the values of a and b so that f(x) = ax* — 2x% + 4bx — 8
has the root 1 with multiplicity > 2 . HW



