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1. Let α be a positive integer. How many solutions does the equation x+ y + z = 0 have in which
x, y, z are integers greater than or equal to −α? [5 points]

� a.
(
α+2
2

)
� b. α(α+1)

2

�X c.
(
3α+2

2

)
� d. α3 − α2 + α− 1

� e. None of the above.

2. Define a relation # over Z as follows. For x, y ∈ Z, x#y holds if and only if 5x ≡ y (mod 4).
Which of the following are correct? [5 points]

� a. # is a partial order. H1 point for each of the first 4 choices; 1 extra point for getting
B,C,D correct (equivalence).I

�X b. # is reflexive.

�X c. # is transitive.

�X d. # is symmetric.

� e. None of the above.

3. Let S, T be finite sets. Choose all the correct statements. [6 points]

�X a. |S ∪ T | = |S − T |+ |T − S|+ |S ∩ T | H1 point for each option.I

�X b. |S ∪ T | = |S ∩ T | ↔ S = T

� c. (S − T ) ∪ (T − S) = S ∪ T

� d. S − T = ∅ ↔ S = T

�X e. S = S ∩ T ↔ S − T = ∅

� f. (S − T ) ∪ S = S ↔ T ⊆ S

1


