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MTH 207. Exam II.
Fall 2012

Instructions

¢ Write your name and ID.

— NAME:
— ID:

e ANY ATTEMPT in cheating or using external sources such as notes, cell phones and
graphic calculators will result in being expelled from the room, getting an automatic
zero and further disciplinary actions.

¢ You have 60 minutes to finish this exam.
e There are 5 problems in this exam (check that you have 8 pages).

e Show all your work (to get partial credit).



PROBLEM I [20 Pts]

1. Let A and B be two sets. Let f: A x B — A be given by
fla,b)=a, forany a € A,bc B.

(this function picks the first element from each pair, it is called a projection)
Is f one to one? (Hint: what if the the set A is made of just one element?)
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2. Find the inverse of each of these functions (you don’t have to show that the function
is bijective first):

® f:(0,00) = (0,00), f(z)=1/z
e f RxR—=RxR, f(z,y)=(z+y,z— )
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PROBLEM II [20 Pts]

L. Compute the sum 1 + 1 + i+ _|2_ -
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2. Compute the product H}';Hj’—l
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3. Find a formula for the n*® term of the sequence

1,4,7,10,---
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PROBLEM IIT [20 Pts]

¢ Find the smallest possible number 7 such that f(n) = vnZ +1(2n! — 4) is O(n").
Justify your answer.
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e Prove that 3 [, k% is O(n®) (You don’t have to remember any formulas)
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¢ (+5) Bonus: find a ratio of polynomials g(n) such that f(n) = %}‘Q is O(g(n)). Justify.
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PROBLEM IV [16 Pts]

1. If nmodp = 0, show that ~nmodp =0 K 4@/ S L( ¢ ‘Z
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2. If m = n(mod p), show that m? = n?(mod p)
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3. Find ged(45, 33)
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PROBLEM V [24 Pts]

1. Let A, B be two matrices of size m x n. If you know that AT = BT, does that mean
that A = B?7 Justify.
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2. Let C be the 3 x 3 matrix given by C = (2 —4). Compute C? and C2.
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3. Let A be the 2 x 2 matrix given by A = 8 2 ) , where @ is any real number. Let

B be any 2 x 2 matrix. Show that AB=BA.
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