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TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS
FINAL EXAM FOR SECOND LEVEL (STUDENTS OF STATISTICS)
COURSE TITLE: NUMERICAL ANALYSIS COURSE CODE: MA2220

DATE: 30/5/2015 ' TERM:SECOND TOTAL ASSESSMENT MARKS: 150  TIME ALLOWED: 2 HOURS

Answer the following questions:

(I) (a)Prove that the associated error of Lagrangian interpolation formula is given by:

FOELER

e H}l:o(x —x), min{x',x0 X1y e ,xn} <é&E< max{x’,xo 2 X1 ) e ,xn}. (15 marks)

(b)Find an estimation for the error in ys(x) if Picard’s method is applied for the initial value

problem:
y'=x?+y3y(-1)=2 in R={(xy): x| <1,lyl <2} (20 marks)
1 1
(D @Provethat V=1—(1+4)"" = =282 +§ /1 +-62. (15 marks)
(b)Given the following data, compute f(0.135) , f'(0.11) and f"(0.197)approximately:
X 0.01 0.06 0.11 0.16 0.21 0.26
f(x) 0.163 0.197 0.211 0.267 0.289 0.311
(20 marks)
(III)  (a)Show that
f'(x)zl[Af —lAzf+1A3f—---]+wf(”+1)(f) xg <& <x
0 2o =38 JoT 387 o n+1) » Xo n- (20 marks)

(b)Prove that Heun’s method is a real modification to Euler’'s method for solving the initial value

problem  y'= f(x,y), y(xo) =y, . Hence, compute the numerical solutions for the
following initial value problem:

y'=Z+y, y(0) =-1,y'(0) =033, h=001. (20 marks)

(IV) (a)Apply Simpson’s rule to compute the following double integration approximately:
42 (64 y
S ) dx dy . (20 marks)

x24y?

(b)Apply the Gaussian elimination method to solve the following linear system:
X+ 3%, +x3—x,=3, 2x;+x3+x,=1,—x,+4x3 +x,=6,%x, +x3 —5x4 = 16

(20 marks)
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TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMAICS

EXAMINATION FOR SOPHOMORES STUDENTS (2 YEAR) STUDENTS OF STATISTICS

COURSE TITLE: STATISTICAL INFERENCE, (6))

| COURSE CODE: ST220¢

DATE: JUNE 2015 | TERM: 2 | TOTAL ASSESSMENT MARK

$:150 | TIME ALLOWED: 2 HOURS

Answer the following questions:

1- A population consists of three numbers 8, 12, 16 consider all possible sam

be drawn without replacement from this population .

. . 2
Show that E(X) =y, Var(X) =2
4 ‘¢ n

N-n N
d B(s*) =o0?(——
N @4 B =0’ ()

2- Suppose we are given the following values with unknown & =

Sample 1

n=22 2,=7

S[=1.4

Sample 2

n= 18 %,=9

Sz=1 2

(a) Test Hy:pyy —p, =0

b) Find 98% CI of x — 4, .
A 2

VS H,:ip—u,>0 , ata=0.01

(Hint: Table value = 2.457)

ples of size two which can

(35 points)

(20 points)
(15 points)

3- (a)Let X =(X,, X, ¢ ») be an i.i.d. random sample from exponential population with parameter 2.

F ind the value of C sygh that -)g?- is unbiased estimator of A,

(b) Let X = (X, X,,..., X,) be an i.i.d. random sample from N(0, 0). Demonstrate that

n

X7

) T== is MVUE of 6.

s n

(15 points)

(20 points)

4- (@) Let X = (X}, X,,..., X,) be an i.i.d. random sample from Poisson distribution with parameter 0.

Demonstrate that 7" = Z'X ; 1s sufficient estimator of 9.

(b) Let 6 is an estimator of 6. Demonstrate that MSE = Var(é) +B%, where B = E(é) -4,

(c) Let X =(X,, X,,..., X,)bean i.i.d. random sample from Bernoulli distr

Find the MLE of 6.

i=1

(15 points)

(15 points)

ibution with parameter 6.

(15 points)
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Answer the following questions:

(1) (a) Deline: Wide-sense stationary process. Bernoulli process, Binomial process. Markov chain.
Poisson process. (20 marks)
(b) Consider a random process .\ (1) defined by
X()=Ucoswt +Vsinwr, —w<t<om,
where @ is constant and U/ and V are r.v.'s.
(i) Show that the condition EU)=EV)=0 is necessary for X' (/) to be
stationary.

(ii) Show that X(r) is WSS if and only if U and V' are uncorrelated with equal
variance; that is, E(UV) = 0 and EWU?Y) = EVH)y=g? (30 marks)

(I  (a) Prove that, if the process {M,:k=0,1,2,..} is a simple random walk process then

ﬁMk has a standard normal distribution as & — oo | {23 aregrles)

(b)  The transition probability matrix of a Markov chain {X,} three states 1.2 and 3 is.

0.1 05 04
P=10.6 02 02
0202 06 (25 marks)
and the initial distribution is P = (0.3,0.3,0.4) . Find
(i) Communicating classes. (ii) Closed-absorbing states.
(iii) Pl =13}, (iv) P{X;=2,X, =3, X, =3X,=23
(III) (a) Are the following statements true or false? Verify your answer ' (25 marks)
(1) If X(r) is a wide sense stationary process with #y =0 and autocorrelation

. Ry(r) then ¥Y(1) =2 + X (1) is also a wide sense stationary process.
(ii) The process with independent increments is a Markov processes.
(iii)  Poisson process is a wide sense stationary process.

(b)  The count of students dropping in the Statistics course is known to be a Poisson
process with rate A drops per day. Starting with day 0 (i.e., the first day of the semester)
suppose that » denote the number of students that have dropped after ¢ days. Find P, (1)?

: ( (25 marks)
| DR/HALA ALIFERGANY
.~ EXAMINERS — LHFML“‘_W__%M_ __Jia
‘ DR./MOHAMED ABD ALLAH EL-HADIDY
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