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[4] = {1, 2, 3, 4}

[5] = {1, 2, 3, 4, 5}


Suppose that f: [4] → [5] is onto. For each i {1, 2, 3, 4, 5} there exists an x  [4] with f(x) = i. 

1 = f(x1)

2 = f(x2)

3 = f(x3)

4 = f(x4)

5 = f(x5)

(x1, x2, x3, x4, x5) [4]
At this point, someone could claim that there could be repeated values in (x1, x2, x3, x4, x5). If we were to take x1, we would have four possible choices of its value from [4]. Likewise, if we were to take x2, we would now have three possible choices of its value from [4]. This would continue such that x3 would have two choices, x4 would have one choice, but x5 would not have a value with which to pair. There is no support for repeated values. Thus, we have arrived at a dilemma. Since there is not an x for every i, it follows that f  is not onto, and there is indeed, no function that is onto from [4] → [5]. □  
