VI. [image: image1.png]3. Let A ={l,2,3,4}. Describe a codomain B and a function f: A — B such
that fis
* (a) onto B but not one-to-one.
(b) one-to-one but not onto B.
(¢) both one-to-one and onto B.
(d) neither one-to-one nor onto B.




((b), (c), and (d) only.)

VII. [image: image2.png]8. Give an example of functions f: A — B and g: B — C such that
* (a) fisonto B, butgo f isnotonto C.

(b) gisonto C, but g o f isnotonto C.

(¢) go fisonto C,butfis not onto B.

(d) fis one-to-one, but g o f is not one-to-one.
* (e) gisone-to-one, but g o f is not one-to-one.

(f) g o f is one-to-one, but g is not one-to-one.




((b) and (d) only.)

VIII. [image: image3.png]onto onto onto

Theorem 4.7 If f: A—>B, and g: B—>C, then go f: A—> C. That is, the composite of
surjective functions is a surjection.




(Please prove this Theorem 4.7 formally.)

IX. [image: image4.png]13. Prove that if the real-valued function fis increasing (or decreasing), then f'is
one-to-one. (See Exercise 14 of Section 4.2.)




(Please provide a formal proof for this. I think we do not need to consider the Exercise 14 from 4.2.)

X. [image: image5.png]16. Suppose the set A has m elements and the set B has n elements. By Exercise 17
in Section 4.1, there are 2" relations from A to B and n™ functions from A
to B.
(a) If m < n, find the number of one-to-one functions from A to B.
(b) If m = n, find the number of one-to-one functions from A to B.

% (¢) Ifm > n, find the number of one-to-one functions from A to B.

(d) Ifm < n, find the number of functions from A onto B.
(e) If m = n, find the number of functions from A onto B.




[image: image6.png](g) If m = n, find the number of one-to-one correspondences from A onto B.
17. Assion a orade of A (correct) C (nartially correcty or B (failire) ta aanh




(Please solve for the parts (a), (b), (d), (e), (g) of # 16. Thank you.)

