1.  How do you prove a function f: X -> Y is one-to-one?
To prove a function is one-to-one, we must show that if f(x1) = f(x2), then x1 = x2.

2.  How do you show a function f: X -> Y is not one-to-one?

To prove a function is not one-to-one, we find specific elements x1 and x2 in X with f(x1) = f(x2) and x1 ( x2.
3. How do you prove a function f: X -> Y is onto?

For each element y of Y, we find an element x in X such that y = f(x).
4.  How do you show a function f: X -> Y is not onto?

We must find some element y in Y such that there is no element  x in X with f(x) = y.
Consider the following statement:  
P(n) : 1 + 2 + ... + n = n(n+1)/2.
5. Is P(1) true, that is, if you substitute n = 1 in the equation  above, is the equation true?

P(1) is true, because  1 = 1(1+1)/2.

6. Is P(2) true?
P(2) is true, because  1 + 2 = 2(2 + 1)/2 .
7. Is P(3) true?

P(3) is true because 1 + 2 + 3 = 3(3 + 1)/2.

8. Compute (1 + 2 + ... k + k+1) - (1 + 2 + ... +  k).

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

9. Now compute (k+1)(k+2)/2 - k(k+1)/2.
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10.  Based on your answer to Question 4, how could you have  predicted the answer to Question 5?
I am going to guess that you meant Q8 and Q9 for this.  Since (1+ 2 + ... + n) = n(n+1)/2 we can replace the two in question 8 with this formula and get (k+1)(k+2)/2 and k(k+1)/2. Since this was question number 9 it was the same question, and the answer is still k+1.
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