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e This is a CLOSE BOOK & CLOSE NOTE exam. Also, you cannot access
the Internet or use your laptop computer. Do the exam independently.

e There are a total of 100 points in the exam. Plan your work accordingly.

e Write out the steps for all problems to receive the full credit. Use addi-

tional pages if necessary.
e Date: March 8th, 2019.
e Location: Lecture center hall 25.

e Time: 11:30 am - 12:25 pm.

Problem Points | Scores
Problem 1: Logical Equivalence 20
Problem 2: Sequence and Summation 30
Problem 3: Functions 30
Problem 4: Algorithm, Growth Function and Complexity 20




Logical Equivalence Laws.

TABLE 6 Logical Equivalences. TABLE 7 Logical Equivalences
Equivalence Name Involving Conditional Statements.
pAT=p Identity laws P—>q=-pVgq
pvF=p P> q==q—>-p
pvT=T Domination laws PVg=-p—>gq
pAF=F PAG=—(p—=—q)
pvp=p Idempotent laws “(p—>q)=pAr—q
PAP=Pp (p=>A(p—>r)=p—>(GAr)
—(-p)=p Double negation law (p=>rAlg—>r)=(pVveg) —>r
PVG=qVp Commutative laws Po>Vvipo>n=p—>@Gvn
PAG=qAp (p=>r)Vig—-o>r)=pPAqg) —>r
(pv@)Vr=pvigVvr) Associative laws

(PA@)Ar=pA(gAT)

pV@Ar)=(pVvg AlpVvr) Distributive laws
PG Viry = ((p AQNPINT) TABLE 8 Logical
—~(pAg)=-pV—q De Morgan’s laws Equivalences Involving

Biconditional Statements.
~(pvg)=-pAr—q

pog=(p—>q) Ag—>p)

pviprg)=p Absorption laws
pA(pVg) =p POg=ETpo—q
pv-p=T Negation laws poa=(PAgdV(opATg)
pA-p=F ~(peq)=po—q
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Equations for Summation Calculation in Sequences.



Problem 1: Logical Equivalence (20 points)

Show that (p = q) V (p — r) and p — (¢ V r) are logically equivalent.

(1) [8 points] By constructing truth table.

(2) [12 points] By applying the known logical equivalence laws provided on
the 2nd page.



Problem 2: Sequence and Summation (30 points)
What is the value of each of these sums: (Hint: you can use the equations

provided on the 2nd page.)
50
(1) [10 points] > (3i+1).
i=1

50 4
(2) [10 points] > 3 x 2¢. (The result can be an expression with 2°°)
i=1
) 50
(3) [10 points] Z; W



Problem 3: Functions (30 points)

Let f be a function from R to R defined by f(z) = 3z + 1.

(1) [12 points] Prove that f(z) is an one-to-one correspondence (bijection)
function.

(2) [6 points] Derive the inverse function for f(x).

(3) [12 points] Let g(z) = z? from R to R. What are the composition
functions f o g and go f?



Problem 4: Algorithm, Growth Function and Complexity (20 points)
(1) [8 points] Define the statement f(z) is O(g(x)).
(2) [12 points] Show that (logn + n?)? is O(n?).



