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Question Prove the following by Mathematical Induction

1) 1 + 3 + 5 + ... + (2n−1) = n

1 + 2 + 3 + ... + n = ¼n (n + 1)

is 3 −1 a multiple of 2?

                 Answer. 

1. MI1, test for n=1

(2n-1)

=(2(1)-1)=2-1

=1

Since the first term is equal to the equation then we can say the equation n=1 is true.

MI2, assume n=k

       1+3+4+...+(2k-1)=k

MI3 ,proof n=k+1

1+3+5+...+(2k+1)+(2(k+1)-1)=k+(2(k+1)-1)

[1+3+5+...+(2k+1)]+(2k+1)=k+(2k+1)

K+(2k+1)=k+(2k+1)

Since the left side is equal to the right hand side it is true that n=k+1.

    2.  Mi1 test n=1

        1/4n^2(n+1)^2

       =1/4×(1)^2(1+1)^2

      = 1/4×4=1

       Since the first term is equal to the equation then we can say the equation n=1 is true. 

       Mi2 ,assume n=k

        1^3+2^3+3^3+...+k^3=1/4(k)^2(k+1)^2

       Mi3, proof n=k+1

       1^3+2^3+3^3+...+k^3+(k+1)=1/4(k)^2(k+1)^2+(k+1)
       [1^3+2^3+3^3+...+k^3]+(k+1)=1/4(k)^2(k+1)^2+(k+1)
       1/4(k)^2(k+1)^2+(k+1)=1/4(k)^2(k+1)^2+(k+1)
 Since the left side is equal to the right hand side it is true that n=k+1.

   3.  Mi1,test n=1

       3^n-1

       = 3-1=2

      Since 2 is gotten then we can say the equation n=1 is true.

      Mi2 ,assume n=k

      3^k-1=2p

      =3^k=3p+1

      Mi3, proof n=k+1

      3^k-1

      =3^k×3-1

      =(2p+1)3-1

      =6p+2

      =2(3p+1)

      Since 2 can be equated from the solution then we can say the equation is true.

