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Set of exercises 3
Exercise 1. Find the remainder of the division of the polynomial P by Q
PX)=X"+(X-1)"+1 QIX)=X?-X
P(X) = (Xsinf + cos)*withn e N0 e R  Q(X)=X*+1
Exercise 2. For n € N* what is the order of multiplicity of 2 as the root of the polynomial:
P(X)=nX""? — (4n+ D)X +4(n + 1) X" —4X"!
Exercise 3. Let o, 3,7, € N and n € N* Show that @ divides P
P(X) = X483 4 X442 L X+l L X% QX)) =X+ X2+ X +1
P(X)=nX"" — (n+ 1)X" +1 Q(X) = (X —1)?
Exercise 4. Factor the following polynomials into R[X] then into C[X]
1. P(X)=X3+4X?+4X +3
2. Py(X) = (X2 = X +2)2 4 (X —2)°

To deduce GCD(Py, P,) and LCM (Py, P,) then GCD(Py, Py, P;) and LCM (Py, Ps, Ps)
Exercise 5. Determine GCD(P,Q) and LCM (P, Q)
P(X)=—-2X"+2X3+2X -2 Q(X)=3X3+9X?+9X +6
PX)=X"-1 QIX)=(X-1)" n>1
Exercise 6. Decompose the following rational fractions in R(X)

1 X3+1 X3
A= — - B:L C:—+ - -
X3(X —2)3 (X3 —1)2 (X —1)3 X{+ X241

Exercise 7. Using Partial-fraction decomposition, calculate the following sums:
100 100

1 2k + 1
Si=2 + %2 = £ k2 (k + 1)2




