Mansoura Univérsity Subject : 317 m

Faculty of science Abstract algebra (3)
' Math. Dept 3™ year Math.
~ | Final. Exam 2015 Date : 18/5/2015
Time:, 2 houys
Answer the following questions: Total (80 Marks)
(25 Marks)

[1] a) Define the following:
Unique factorization domain (UFD), principal ideal domain (PID),

prime ideal, Maximal ideal and primitive polynomial.
b) Prove that, If F is field, then the nonzero ideal <p(x)> of F[x] is

maximal iff p(x) is irreducible polynomial
¢) In the domain Z, for a=49349 , b=15555 find d = g. ¢. d (a,b) and

A, such that d=2\a+pb.

[2] a) Let us consider the ring Z[+/5i] ; show that: (25 Marks)
-i) Z[/5i] is an ID but not UFD.
ii) —2++/5i is a divisor of —3-3+/5i .
iii) the element 3 is irreducible but not prime.
b) Find the units in Z[x],Z,[x],Z,[x].
¢) Find g.c.d of 8+6i and 5+5i in Z[i]

[3] a) Prove that: - ~ ; (30 Marks)
i) If F is a field, then F(x) is PID.
ii) For a commutative ring R with unity, An ideal N of R is prime iff

R/N is an integral domain.
iii) Every ED is a UFD.
b) Find the zeros of x* +3x* +x+1 in Z[x].
c) Is the polynomial 4x'® + x* +24x — 6 irreducible over the field Q?
d)Is 1+i irreducible in Z[i] .

Good Luck Dr. Soad El-sawah
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[1] a) Reduce the initial value problem

y'+xy' +y=0, y(0) =1, y'(0)=0,
to a Voltera - type integral equation (10 marks)

b) Find the resolvent kernel of the integral equation
Px) = 23" — fOXB’H ¢)dt  and then find its solution (10 marks)

[2] Solve the system of integral equations

() = x + f b2(0)dt; by () = 1 f b1 (D) dt;
0 0

Ps(x) = sinx +%f0x(x — ), (t)dt; (15 marks)

[3] a) Using Fredholm determinant, find the resolvent kernel of the integral equation
CPp(x) = e¥ — fol xet ¢p(t)dt, and then find its solution (10 marks)

b) Solve the following integral equation
f§2+x2—t2)¢(t)dtix2- » ‘ | (10 marks)
[4] a) Show that ¢ (x) = a + bx + fox[c +d(x —t)] p(t)dt,
where a, b, ¢, d are arbitrary constan’ts, has the solution
$(x) = ae™ + fe’, (10 marks)
where «, 3, A, v depend upon a, b, ¢, d.

b) Find the characteristic values and Eigen functions of the integral equations

o(x) — Aflz(x + t)p(t)dt=0. | (15 marks)

Best Wishes

Dr. Mahmoud Abdelaziz
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Answer the following .questions:' .
- [1] Why classical mechanics is not applicable to light. State special relativity
principles. Derive Lorentz transformatiens. 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 wave guides.

ii) Define 4-vector, velocity and momentum 4-vectors. Hence derive
Compton relation.
- [20 marks].

[3] 1) Derive the transformatior formulas for the electric and magnetic fields.
Show that special relativity truly unifies them. -
- ii) Derive Doppler relation. Explain its importance. [20 marks].

[4] i) Comment on the following statement: Since special relativity disagrees

with Newton gravity, a new theory of gravity is needed.

ii) State Larmor formula. Explam its contradiction with the stability of
atoms. . : B ~ : ' [20 marks].
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