Second Term 2011/2012

Course: Mathematical Logic
Time allowed: 2 hours

Mansoura University
Faculty of Science
Mathematics Department

31 year (Statistics and Computer Science) B Total marks: 80 marks
Final Exam
Question #1 ‘ [20 marks]

a) Construct the truth-tables of the following propositional formulas and determine whether each is a tautology,
contradiction, or neither.

i- —1(—1p <« Q) A (l" \4 "'q)
ii- —((pA—=q)—>r)(=(qgvr)—>-p)

b) Give formal proofs for the following arguments:
i- if A implies B then —B implies —4
ii- ((4 — B) v A) is a tautology

Question #2 [20 marks]

a) Use propositional resolution to verify each of the following:

i- (mAA-BAC)V (=4 A-=C)v(BAC)vAisatautology
ii- =C — —4 is a consequence of (4 = B) A (C v (D A —=B))

b) Check the following Horn formula for satisfiability:
(T>DAC>D)A(AAB)>C)A(CAD)y—> L)A(T— B)

¢) Let Cl = {Ab —‘A25 A3} and CZ = {AZ: _1A3a A4}

Use the Cut rule to show that the resolvent of the above two clauses can be derived from them.

Question #3 [20 marks]

a) Translate into English the following first-order formulas and determine which of them represent true propositions
when interpreted in /2.
i- dzVy (x >y~—>x>y2)
ii- JaVy(z +y =121
iii- VaVy(z>y—>3Jz(x>2A2>y))

b) Determine the free and bound occurrences of variables and the scope of each quantifier in the following formulae
(where P is a unary predicate, and Q a binary one.)

- J2Vx(Q(% ) vV VY (L 2) > P(2))
ii- 3z (V2Q (%, y) v =VyQ (3, 2)) = P(z)

¢) Rename the bound variables in each of the formulas in (b) to obtain a clean formula.

Question #4 [20 marks]

a) Negate each of the following formulas and import the negations inside all other logical connectives.
i. ‘v’:c((x:xzxxx> 1)—>x2< 1)
ii. (AxP(z) > IzQ(z)) = Iz (P(x) = Q(x))

b) Transform the following formula into a prenex DNF and a prenex CNF. Then Skolemize the resulting formula and
transform it into clausal form.

(3zP(z) = —32Q(x)) = Vi (P(x) = —Q(1))
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Mansoura University Second Semester Full mark: 80 b ks
Faculty of Science Date: 21-6-2012
Dept. of Mathematics Time: 2hrs

Exam. of Special Functions (cod R324)
For third Grade statistical and computer Dept. Students
Answer the following Questions:
0

[1]-(i) Evaluate jtz cosh2tdt
0

2x~1

Jr

(iii) Prove stirling's formula, for large n, ﬁ‘:\/% nne_ ;
2
[2]-(i) Evaluate J'(4 - XZ )3 /2 dx
0

(ii) Prove that F(2x) =

) Fix 4 -
I'x)I'(x+ 2)

I'(b)
T'(@)T(b-a)

1
(ii) Show that 1F@a;bx)= fa - t)b“a_l taul QXt dt
0

(iii} Prove that in(l = X) =X 2F1 (171;2;-— X)P

1 1 1
{3]-(i) Evaluate (a,) X PS (X)dX > {b) ;é;(P2 (X))Z dx , (C) Pz (X) P4 (X) dx
0 =1 -1
[ b
(ii) Prove that Ki -EEJ {Xﬁ }n {X)}-‘: J(}{X)
x dx

(iii) Prove that
@ J1(x) T (0= (%) (0 =0,

' , 2
b) Jl(x) J_l(x)— J_E(X) Jl(x)z—;(—.
2 2 2 2

Discuss the significance of the result.

o
[4]-(i) Expanel f (X)Z X2 in a series of the from ZAk Pk (X)

k=0
(ii) Show that the Hermite polynomials satisfy the differential equation y"—2xy'+2ny =)

0
(iii) Prove that J-e_XLm (X)Ln (X)dX =
0

0, if m#n

()?, if m=n
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Mansoura Univ.

Faculty of Science 3rdYear: math.
Mathematics Dept. Date June 2012
Subject: Math. Time: 2 hours
Course Electrodynamics math 321 Full marks: 80

Answer the following questions:

[1] Why classical mechanics is not applicable to light. State special relativity
principles. Derive Lorentz transformations. Derive length contraction, time
dilation and apply them to the miu meson phenomena in cosmic rays.

[20 marks].

[2] i) State the basic equations for electrostatics and magneto-statics. Hence
derive Maxwell's equations. Derive plane wave solution for dielectric media.

ii) Define 4-vector, velocity and momentum 4-vectors. Hence derive

Compton relation.
[20 marks].

[3] i) Derive the transformation formulas for the electric and magnetic fields.
Show that special relativity truly unifies them.,

ii) State Larmor formula. Explain its contradiction with the stability of
atoms. Solve this contradiction. [20 marks].

[4] 1) Propose two solutions to the twin paradox.
ii) Can special relativity be applied on earth? Justify your answer.
[20 marks].
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* Integral Equations

1- Sclue the Lollowing integral equation

fox(t”x"+1 — t"1xMe(t) dt = x*", n=23,... 20 manks

2- Find the characteristic values and Eigen functions of the integral
i -
p(x) = 1 [ (x + Do(t) dt. 20 markhs

3- Find the nescluent fewnel for Voltewa type equation with fewnel

K(x,t) = et *sin(x — t) . 20 manko

4- Find the nescluent fewnel of the kewnel
K(x,t) = sin(x+t) 0<x,t<2m

by wsing the wecursion nelations. 20 marfs
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Mansoura University Subject: 317 m
Faculty of Science Abstract algebra (3)
Math. Dept. 3™ Year Math.
Fx‘nal Exam. Jun 2012 Date:@/é/lﬁu
Time : Two hours

Answer the following questions: Total (80 Marks)
[1] a) Define four only of the following : (20 Marks)

principal ideal domain (PID), Euclidean domain (ED), Unique factorization domain (UFD),

irreducible polynomial, prime element.
b) Find :
i) The zeros of x* +3x3 +2x+4 in Zzlx].
ii) ged of 8+6i and 5+5i in Z[i]
iii) The sum and product of the polynomials f(x)= 3x3 + 2x +1 and

g(x)= 2x3 + 4x% +x over the ring Zs.
5

[2] a) Prove that, every pair of non-zero elements a,b of PID R has g.c.d  d=(a,b) , Moreover
d=2Aa+pub for A,u inR.
b) In domain Z, for a = 462, b=24 , find d,A and p.
¢) Show that: If F is a field, then the nonzero ideal <p(x)> of F[x] is maximal iff p(x) 1s
irreducible polynomial over F.
[3] a) Prove two only : (20 Marks)
i) Z[\/_——S ] is an integral domain but not a UFD.
ii) Z[i]={a+ib:a,be Z} isa PID
iii) If F is a field, then F[x] is a UFD
b) Find the units of : Z5[x], Zg[x].
¢) Is 4x2 +3x +2 primitive in Z[x], Q[x]?
[4] a) Mark true or false and why : (20 Marks)
1) x* —2x? +8x+1 isirreducible over Q.
i) Every PID is an ED.
iii) If R is a ring with zero divisors, then so is R[x].
iv) If R is a ring, and f(x) , g(x) are of degrees 3 and 4 respectively, then f(x)g(x) may be of
degree 8 in R[x].
V) Zs[x]/ < x? +3x +2> is a field.

vi) Every maximal ideal of every abelian ring with unity is a prime ideal.
vii) Every UFD is a PID.
viii) In any integral domain D, every element is prime iff it is irreducible

£l sal) sa /o cladlly clial qubl ae
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