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i Use mathematical induction to prove each of the following:
. l'2+2-3+'-'+n(n+1):%n(n+l)(n+2)
for all n>1
b. 123 + 234 +---nrn+ 1)m+2) = %n(n+ D@m+2)(n+3)
for all n>1
e. l#¥2+3 % ~%m=-=1)+n M
2
for all n>1
d. 12+22+32+---+(n—1)2+n2=%n(n+1)(2n+1)
for all n=>1
2
e. 13+23+33+---+n_1)3+n3:{M]
2
for all n>1
7 4 +28+ 3+ - v m- DY+ 0t = %n(n+1)(2n+1)(3n2+3n—1)
for all n > 1
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Use mathematical induction to show that:

1 1 1 1 1
a. 1+ —+ =+ 4+ —"+ — < 2-—
22 32 n- 172 n? n
for all n > 1
b. nt<2" for all n>4

Give a conjecture for the following sum and then prove that your conjecture is true.

1-2:3:4 + 2:345 + - - -nn + 1)(n + 2) (n + 3)

for all n > 1

Suppose that A, B, and P are all square matrices, P being invertible, and that 4 = P 'BP.
Use mathematical induction to show that

A™ =P7'B"P for all n> 1.

If A is a non-singular matrix, prove that 4 is also a non-singular matrix.

If 4 and B are non-zero nxn matrices with the property that AB = 0. Prove that neither 4 nor
B 1s invertible.

Describe all the 2x2 matrices with the property that 4% = 0.

Describe all the 2x2 matrices with the property that 4% = 1.



