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Answer all questions 10 pt. for each:

Question 1:

1. In points, give a comparison of Bloc¢k Ciphér and Stream Clpher

2. Using RSA algorithm, perform encryption and decryption for the message="10".

Question 2: -

1. In points, briefly describe the steps in the procedure used to construct a knapsack cryptosystem.

2. Using (251,57,120,30,14,7,3,2), perform knapsack cryptosystem to encrypt and decrypt the
message="150".

Question 3:

1. In details, define the cryptographic objectives and Shannon's concepts.
2. Use a Hill cipher to encrypt and decrypt the message “hill cipher”. Use the following key

11 8
(5 7)
Question 4:
1. In points, give a comparison of DES and AES. '
2. Construct a Playfair matrix with the key "occurrence". Encrypt this message: Must see you

over Cadogan West

Question 5:

Using Modulus operation, encrypt the message “this is an exercise “using the following ciphers.
Also decrypt the ciphertext to get plaintext.

(i)  Caesar cipher with key = 5

(i)  Affine cipher y=E(x)= 7x+ 3
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Assiut University 4th Mathematics | Time:3 hours
Faculty of Science Complex Analysis 412M Jun : 2013
Math. Dep. Instructor: Professor Dr. Mohamed Abd ElI-Rahman Ahmed

Answer only five of the following questions:
1- a) Mention with details five properties that are satisfied for real functions and
not satisfied for corresponding complex functions. (5 degrees)

b) Show that zz=|z|" VzeC and deduce that

Hzl‘—]z2HS1zl—zz‘ Vz,z,eC. (5 degrees)

[\
[

a) State and prove Cauchy Integral Formula. (3 degrees)

b) Solve the equations "' =1, cos(z)=2, In(z)= g—z‘, sinh(z)=i.. (7 degrees)

W
1

a) Give and prove the characterization of the continuity of complex-valued
functions. (5 degrees)
b) Write Cauchy-Riemann equations at a point. Use these equations to exhabit

that the function f(z)=|z 1 hasn't dereivative at any point z=0. (5 degrees)
4- a) State and prove Residue Theorem. (3 degrees)

b) Show that xcos(x)cosh(y)+ ysin(x)sinh(y)—3e " cos(y) is a harmonic function.

Also, determine the corresponding analytic function / where the given

function is an imaginary component of f with f(0)=-3. Finally, verify that

£(z)=f(=z)+6cosh(z)=0. (7 degrees)
5- a) Verify that:

Z 5 Z

— = ; 2, 20, In(z) = ln‘ z ‘ + z'(arg(z)+ 2nxln=0,%1,

2

(6 degrges)
cosh(z) = cosh(Re(z)). cos(Im(z))+i sinh(Re(z)). sin(Im(z))

b) Using Cauchy Integral Formula for Derivatives of Analytic Functions, find:
J- 5z-2

3
¢z (2—3)
6- a) State and deduce the characterization of the limit of complex sequences.
(3 degrees)

_dzwhere C is the circle |z|=2, described counterclockwise. (4 degrees)

. . 32242
b) (7) Using Residue Theorem, evaluate / taken
) (1) g ue re J 0 +9 dz e

counterclockwise around the circle | z-2|=2
(1) Write Laurent series of the functionf%1 for the domain |z—1|>1. (7 degrees)
VA

The End

GOOD LUCK
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.
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Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem
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y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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4

M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
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| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed

2/2




4

M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
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Mathematics Dept.
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Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
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| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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TS —— iy minmas s msnimsime o s A —— e 1
i f Oy i AsiutUniversity | Final Exam2017-2018 : Date:22/5/2018 ; <%
i % [m! Ij i Faculty of Science | Course: Data Mining ; Level: Fourth R v F
i s i Mathematics Dept. | Course code: MC464 i Time: 2 Hour i i
Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud



Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.
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| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
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2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.

ALY/ g il
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2
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Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud



Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.
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| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem
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Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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18. Java was developed by -------- -
a) Microsoft b) Sun Microsystems c¢) Oracle d) IBM
19. What will be displayed when the following code is executed?
int number = 6;
while (number > 0) { '
number -= 3;
System.out.print(number + " ");

a)630 b)6 3 c)30 d) 30-3
20. Given the following method
static void nPrint(String message, int n) {
while (n > 0) {
System.out.print(message);
n--;
}
J
What is k after invoking nPrint("A message", k)?
intk=2;
nPrint("A message", k);
a)0 b) 1 c) 2 d)3
2. Write Complete Program for the following: (20 Marks)
I. A program that prompts the user to enter an integer from 1 to 15 and displays a pyramid, as shown

in the following sample run:

Enter the number of lines: 7 wraw
1
2 1 2
3 2 1 2 3
4 3 21 2 3 4
54 3 21 2 3 4 5
6 5 4 3 21 2 3 4 5 ¢
76 5 4 3 2 123 4 5% 6 7

IL Ann x nmatrix is called a positive Markov matrix if each element is positive and the sum of the
elements in each column is 1. Write the following method to check whether a matrix is a Markov
matrix. public static booleanisMarkovMatrix (double [] [] m)

Write a test program that prompts the user to enter a matrix of double values and tests whether it is
a Markov matrix.

HOI. Twin primes are a pair of prime numbers that differ by 2. For example, 3 and 5 are twin primes, 5
and 7 are twin primes, and 11 and 13 are twinprimes. Write a program to find all twin primes less
than 1,000.

IV. Use the Random class to write a program that creates a Random object with seed 1000 and
displays the first 50 random integers between 0 and 100.

3. Write on the following: _ (10 Marks)

L Machine Language, Assembly Language and High-Level Language.
II.  Java is Object-Oriented and Java is Distributed
IOL  Increment and decrement operators.

=== With My Best Wishes ===
D). Ot Nt
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2
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Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud



Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
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| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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Theory of Compilers . Gl il 3y ki 0y il
Code: 458 MC ol I - el 2408 &, 458 1
Time: 2 hours Olie b 2 a3l
May 2018 20185k
Answer the following questions: (50 Marks)
Question 1: Choose the correct answer and write it in the answer table: (20 Marks)
| — is an enumerated type representing what logical entity we read out of the source code.
a) lexeme | b) token ’ c) attributes J d) concatenation
2. language can defined by using all the following except ------------
a) automaton | b) l C) grammar I d) regular expression
3. R1|R2 is a regular expression representing the ----------------- of R1 and R2.
a) concatenation | b) union I ¢) Kleene closure | d) empty set
) T — transitions are followed automatically and without consuming any input.
2) 0 | b1 B | da
5. In DFA, every state must have exactly ---------- transition defined for every letter.
a) one ] b) two | c) three [ d) four
6. —-mmeeee can be in many states atonce.
a) DFA |  b)NFA | oNFA&DFA | d)NFA or DFA
e indicates a decrease in indentation.
a) NEWLINE | b)INDENT | ¢)DEDENT |  d)SPACE
8. When parsing, our alphabet is the set of ~-----e-meceeeeme-
a) ASCII l b) Unicode ] c) Alphabets ] d) Tokens
9. In CFG, capital letters at the beginning of the alphabet will represent -------------
a) production rules \ b) terminal | ¢) nonterminals | d)bandc
L analysis recover the structure described by a series of tokens.
a) Lexical [ b) Syntax | ¢)Semantic | d) All the previous.
11. Ambiguity is a property of ------------—- _
a) language f b) parse tree ] c) tokens | d) grammars.
12. A nonterminal A is said to be left recursive iff -------=-mmem=-
a) A—y l b) o =*p [0)A=a | d) A=*Aw
| e — tree is a tree encoding the steps in a derivation.
a) binary | b)Read Black [ c) parse ] d) heap
e —— techniques scan the input from left-to-right.
a) Directional | b) Predictive | ¢)Reverse | d)CFG
| means move a terminal across the split.
a) Reduce | b) Shift | ¢) Predict | d)Match ]
T — pop some number of symbols from the stack, and then push the appropriate nonterminal.
a) Reduce | b)Shift | ©) Predict | d)Match
17. A -eeeev conflict is a state where the handle might occur but we might actually need to keep searching.
a) reduce/reduce | b) shift/shift | o) shiftreduce [ ) ambiguity
I — only accepts languages where the handle can be found with no right context.
a) LR(1) | b)SLR(]) | o LR(2) | d) LR(0)
19. Any LL(1) grammar is -----——--c-—--- .
a) LR(1) | b)SLR(]) | ¢)LR(2) | d) LR(0)
20, = eee LR(1) grammars are LALR(1). 7
a) All | bNo | ) Most | d)Few

Answers table
Q | 1|23 |4|5|6|7|8|9|10|11 1213141516 17118/19]20

Answer
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18. Java was developed by -------- -
a) Microsoft b) Sun Microsystems c¢) Oracle d) IBM
19. What will be displayed when the following code is executed?
int number = 6;
while (number > 0) { '
number -= 3;
System.out.print(number + " ");

a)630 b)6 3 c)30 d) 30-3
20. Given the following method
static void nPrint(String message, int n) {
while (n > 0) {
System.out.print(message);
n--;
}
J
What is k after invoking nPrint("A message", k)?
intk=2;
nPrint("A message", k);
a)0 b) 1 c) 2 d)3
2. Write Complete Program for the following: (20 Marks)
I. A program that prompts the user to enter an integer from 1 to 15 and displays a pyramid, as shown

in the following sample run:

Enter the number of lines: 7 wraw
1
2 1 2
3 2 1 2 3
4 3 21 2 3 4
54 3 21 2 3 4 5
6 5 4 3 21 2 3 4 5 ¢
76 5 4 3 2 123 4 5% 6 7

IL Ann x nmatrix is called a positive Markov matrix if each element is positive and the sum of the
elements in each column is 1. Write the following method to check whether a matrix is a Markov
matrix. public static booleanisMarkovMatrix (double [] [] m)

Write a test program that prompts the user to enter a matrix of double values and tests whether it is
a Markov matrix.

HOI. Twin primes are a pair of prime numbers that differ by 2. For example, 3 and 5 are twin primes, 5
and 7 are twin primes, and 11 and 13 are twinprimes. Write a program to find all twin primes less
than 1,000.

IV. Use the Random class to write a program that creates a Random object with seed 1000 and
displays the first 50 random integers between 0 and 100.

3. Write on the following: _ (10 Marks)

L Machine Language, Assembly Language and High-Level Language.
II.  Java is Object-Oriented and Java is Distributed
IOL  Increment and decrement operators.

=== With My Best Wishes ===
D). Ot Nt
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2
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Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud



Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
cusla gy /0




| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.

ALY/ g il
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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Question?.
I. Let G be the grammar:

S — AB
A —xB| A
B —yA|zB

1) What are the terminals and non-terminals of this grammar?

(10 Marks)

3) How might we generate the string xyy4?

4) Draw the parse tree for the previous partial derivation

IL. Convert the following NFA to DFA.
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May 2018 20185k
Answer the following questions: (50 Marks)
Question 1: Choose the correct answer and write it in the answer table: (20 Marks)
| — is an enumerated type representing what logical entity we read out of the source code.
a) lexeme | b) token ’ c) attributes J d) concatenation
2. language can defined by using all the following except ------------
a) automaton | b) l C) grammar I d) regular expression
3. R1|R2 is a regular expression representing the ----------------- of R1 and R2.
a) concatenation | b) union I ¢) Kleene closure | d) empty set
) T — transitions are followed automatically and without consuming any input.
2) 0 | b1 B | da
5. In DFA, every state must have exactly ---------- transition defined for every letter.
a) one ] b) two | c) three [ d) four
6. —-mmeeee can be in many states atonce.
a) DFA |  b)NFA | oNFA&DFA | d)NFA or DFA
e indicates a decrease in indentation.
a) NEWLINE | b)INDENT | ¢)DEDENT |  d)SPACE
8. When parsing, our alphabet is the set of ~-----e-meceeeeme-
a) ASCII l b) Unicode ] c) Alphabets ] d) Tokens
9. In CFG, capital letters at the beginning of the alphabet will represent -------------
a) production rules \ b) terminal | ¢) nonterminals | d)bandc
L analysis recover the structure described by a series of tokens.
a) Lexical [ b) Syntax | ¢)Semantic | d) All the previous.
11. Ambiguity is a property of ------------—- _
a) language f b) parse tree ] c) tokens | d) grammars.
12. A nonterminal A is said to be left recursive iff -------=-mmem=-
a) A—y l b) o =*p [0)A=a | d) A=*Aw
| e — tree is a tree encoding the steps in a derivation.
a) binary | b)Read Black [ c) parse ] d) heap
e —— techniques scan the input from left-to-right.
a) Directional | b) Predictive | ¢)Reverse | d)CFG
| means move a terminal across the split.
a) Reduce | b) Shift | ¢) Predict | d)Match ]
T — pop some number of symbols from the stack, and then push the appropriate nonterminal.
a) Reduce | b)Shift | ©) Predict | d)Match
17. A -eeeev conflict is a state where the handle might occur but we might actually need to keep searching.
a) reduce/reduce | b) shift/shift | o) shiftreduce [ ) ambiguity
I — only accepts languages where the handle can be found with no right context.
a) LR(1) | b)SLR(]) | o LR(2) | d) LR(0)
19. Any LL(1) grammar is -----——--c-—--- .
a) LR(1) | b)SLR(]) | ¢)LR(2) | d) LR(0)
20, = eee LR(1) grammars are LALR(1). 7
a) All | bNo | ) Most | d)Few

Answers table
Q | 1|23 |4|5|6|7|8|9|10|11 1213141516 17118/19]20

Answer
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18. Java was developed by -------- -
a) Microsoft b) Sun Microsystems c¢) Oracle d) IBM
19. What will be displayed when the following code is executed?
int number = 6;
while (number > 0) { '
number -= 3;
System.out.print(number + " ");

a)630 b)6 3 c)30 d) 30-3
20. Given the following method
static void nPrint(String message, int n) {
while (n > 0) {
System.out.print(message);
n--;
}
J
What is k after invoking nPrint("A message", k)?
intk=2;
nPrint("A message", k);
a)0 b) 1 c) 2 d)3
2. Write Complete Program for the following: (20 Marks)
I. A program that prompts the user to enter an integer from 1 to 15 and displays a pyramid, as shown

in the following sample run:

Enter the number of lines: 7 wraw
1
2 1 2
3 2 1 2 3
4 3 21 2 3 4
54 3 21 2 3 4 5
6 5 4 3 21 2 3 4 5 ¢
76 5 4 3 2 123 4 5% 6 7

IL Ann x nmatrix is called a positive Markov matrix if each element is positive and the sum of the
elements in each column is 1. Write the following method to check whether a matrix is a Markov
matrix. public static booleanisMarkovMatrix (double [] [] m)

Write a test program that prompts the user to enter a matrix of double values and tests whether it is
a Markov matrix.

HOI. Twin primes are a pair of prime numbers that differ by 2. For example, 3 and 5 are twin primes, 5
and 7 are twin primes, and 11 and 13 are twinprimes. Write a program to find all twin primes less
than 1,000.

IV. Use the Random class to write a program that creates a Random object with seed 1000 and
displays the first 50 random integers between 0 and 100.

3. Write on the following: _ (10 Marks)

L Machine Language, Assembly Language and High-Level Language.
II.  Java is Object-Oriented and Java is Distributed
IOL  Increment and decrement operators.

=== With My Best Wishes ===
D). Ot Nt
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2
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Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud



Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
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| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.

ALY/ g il
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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"Question3.Given the following grammars: (10 Marks)
1) E-T
E—-T+E
T —int
T —=(E)
Use the Leftmost DFS Parsing algorithm to derive int+(int + int)

2) E-—F
E—-E+F
F—-F*T
F—T
T — int
T— (E)
Use the shift/reduce algorithm to derive int+ int*int + int

416



Question?.
I. Let G be the grammar:

S — AB
A —xB| A
B —yA|zB

1) What are the terminals and non-terminals of this grammar?

(10 Marks)

3) How might we generate the string xyy4?

4) Draw the parse tree for the previous partial derivation

IL. Convert the following NFA to DFA.
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May 2018 20185k
Answer the following questions: (50 Marks)
Question 1: Choose the correct answer and write it in the answer table: (20 Marks)
| — is an enumerated type representing what logical entity we read out of the source code.
a) lexeme | b) token ’ c) attributes J d) concatenation
2. language can defined by using all the following except ------------
a) automaton | b) l C) grammar I d) regular expression
3. R1|R2 is a regular expression representing the ----------------- of R1 and R2.
a) concatenation | b) union I ¢) Kleene closure | d) empty set
) T — transitions are followed automatically and without consuming any input.
2) 0 | b1 B | da
5. In DFA, every state must have exactly ---------- transition defined for every letter.
a) one ] b) two | c) three [ d) four
6. —-mmeeee can be in many states atonce.
a) DFA |  b)NFA | oNFA&DFA | d)NFA or DFA
e indicates a decrease in indentation.
a) NEWLINE | b)INDENT | ¢)DEDENT |  d)SPACE
8. When parsing, our alphabet is the set of ~-----e-meceeeeme-
a) ASCII l b) Unicode ] c) Alphabets ] d) Tokens
9. In CFG, capital letters at the beginning of the alphabet will represent -------------
a) production rules \ b) terminal | ¢) nonterminals | d)bandc
L analysis recover the structure described by a series of tokens.
a) Lexical [ b) Syntax | ¢)Semantic | d) All the previous.
11. Ambiguity is a property of ------------—- _
a) language f b) parse tree ] c) tokens | d) grammars.
12. A nonterminal A is said to be left recursive iff -------=-mmem=-
a) A—y l b) o =*p [0)A=a | d) A=*Aw
| e — tree is a tree encoding the steps in a derivation.
a) binary | b)Read Black [ c) parse ] d) heap
e —— techniques scan the input from left-to-right.
a) Directional | b) Predictive | ¢)Reverse | d)CFG
| means move a terminal across the split.
a) Reduce | b) Shift | ¢) Predict | d)Match ]
T — pop some number of symbols from the stack, and then push the appropriate nonterminal.
a) Reduce | b)Shift | ©) Predict | d)Match
17. A -eeeev conflict is a state where the handle might occur but we might actually need to keep searching.
a) reduce/reduce | b) shift/shift | o) shiftreduce [ ) ambiguity
I — only accepts languages where the handle can be found with no right context.
a) LR(1) | b)SLR(]) | o LR(2) | d) LR(0)
19. Any LL(1) grammar is -----——--c-—--- .
a) LR(1) | b)SLR(]) | ¢)LR(2) | d) LR(0)
20, = eee LR(1) grammars are LALR(1). 7
a) All | bNo | ) Most | d)Few

Answers table
Q | 1|23 |4|5|6|7|8|9|10|11 1213141516 17118/19]20

Answer
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18. Java was developed by -------- -
a) Microsoft b) Sun Microsystems c¢) Oracle d) IBM
19. What will be displayed when the following code is executed?
int number = 6;
while (number > 0) { '
number -= 3;
System.out.print(number + " ");

a)630 b)6 3 c)30 d) 30-3
20. Given the following method
static void nPrint(String message, int n) {
while (n > 0) {
System.out.print(message);
n--;
}
J
What is k after invoking nPrint("A message", k)?
intk=2;
nPrint("A message", k);
a)0 b) 1 c) 2 d)3
2. Write Complete Program for the following: (20 Marks)
I. A program that prompts the user to enter an integer from 1 to 15 and displays a pyramid, as shown

in the following sample run:

Enter the number of lines: 7 wraw
1
2 1 2
3 2 1 2 3
4 3 21 2 3 4
54 3 21 2 3 4 5
6 5 4 3 21 2 3 4 5 ¢
76 5 4 3 2 123 4 5% 6 7

IL Ann x nmatrix is called a positive Markov matrix if each element is positive and the sum of the
elements in each column is 1. Write the following method to check whether a matrix is a Markov
matrix. public static booleanisMarkovMatrix (double [] [] m)

Write a test program that prompts the user to enter a matrix of double values and tests whether it is
a Markov matrix.

HOI. Twin primes are a pair of prime numbers that differ by 2. For example, 3 and 5 are twin primes, 5
and 7 are twin primes, and 11 and 13 are twinprimes. Write a program to find all twin primes less
than 1,000.

IV. Use the Random class to write a program that creates a Random object with seed 1000 and
displays the first 50 random integers between 0 and 100.

3. Write on the following: _ (10 Marks)

L Machine Language, Assembly Language and High-Level Language.
II.  Java is Object-Oriented and Java is Distributed
IOL  Increment and decrement operators.

=== With My Best Wishes ===
D). Ot Nt
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2
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i % [m! Ij i Faculty of Science | Course: Data Mining ; Level: Fourth R v F
i s i Mathematics Dept. | Course code: MC464 i Time: 2 Hour i i
Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud



Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
cusla gy /0




| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.

ALY/ g il
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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Question4.Compare between the following: ‘ (10 Mar

1) NFA & DFA

2) Leftmost BFS/DFS

516




"Question3.Given the following grammars: (10 Marks)
1) E-T
E—-T+E
T —int
T —=(E)
Use the Leftmost DFS Parsing algorithm to derive int+(int + int)

2) E-—F
E—-E+F
F—-F*T
F—T
T — int
T— (E)
Use the shift/reduce algorithm to derive int+ int*int + int

416



Question?.
I. Let G be the grammar:

S — AB
A —xB| A
B —yA|zB

1) What are the terminals and non-terminals of this grammar?

(10 Marks)

3) How might we generate the string xyy4?

4) Draw the parse tree for the previous partial derivation

IL. Convert the following NFA to DFA.

1
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Answer the following questions: (50 Marks)
Question 1: Choose the correct answer and write it in the answer table: (20 Marks)
| — is an enumerated type representing what logical entity we read out of the source code.
a) lexeme | b) token ’ c) attributes J d) concatenation
2. language can defined by using all the following except ------------
a) automaton | b) l C) grammar I d) regular expression
3. R1|R2 is a regular expression representing the ----------------- of R1 and R2.
a) concatenation | b) union I ¢) Kleene closure | d) empty set
) T — transitions are followed automatically and without consuming any input.
2) 0 | b1 B | da
5. In DFA, every state must have exactly ---------- transition defined for every letter.
a) one ] b) two | c) three [ d) four
6. —-mmeeee can be in many states atonce.
a) DFA |  b)NFA | oNFA&DFA | d)NFA or DFA
e indicates a decrease in indentation.
a) NEWLINE | b)INDENT | ¢)DEDENT |  d)SPACE
8. When parsing, our alphabet is the set of ~-----e-meceeeeme-
a) ASCII l b) Unicode ] c) Alphabets ] d) Tokens
9. In CFG, capital letters at the beginning of the alphabet will represent -------------
a) production rules \ b) terminal | ¢) nonterminals | d)bandc
L analysis recover the structure described by a series of tokens.
a) Lexical [ b) Syntax | ¢)Semantic | d) All the previous.
11. Ambiguity is a property of ------------—- _
a) language f b) parse tree ] c) tokens | d) grammars.
12. A nonterminal A is said to be left recursive iff -------=-mmem=-
a) A—y l b) o =*p [0)A=a | d) A=*Aw
| e — tree is a tree encoding the steps in a derivation.
a) binary | b)Read Black [ c) parse ] d) heap
e —— techniques scan the input from left-to-right.
a) Directional | b) Predictive | ¢)Reverse | d)CFG
| means move a terminal across the split.
a) Reduce | b) Shift | ¢) Predict | d)Match ]
T — pop some number of symbols from the stack, and then push the appropriate nonterminal.
a) Reduce | b)Shift | ©) Predict | d)Match
17. A -eeeev conflict is a state where the handle might occur but we might actually need to keep searching.
a) reduce/reduce | b) shift/shift | o) shiftreduce [ ) ambiguity
I — only accepts languages where the handle can be found with no right context.
a) LR(1) | b)SLR(]) | o LR(2) | d) LR(0)
19. Any LL(1) grammar is -----——--c-—--- .
a) LR(1) | b)SLR(]) | ¢)LR(2) | d) LR(0)
20, = eee LR(1) grammars are LALR(1). 7
a) All | bNo | ) Most | d)Few

Answers table
Q | 1|23 |4|5|6|7|8|9|10|11 1213141516 17118/19]20

Answer
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18. Java was developed by -------- -
a) Microsoft b) Sun Microsystems c¢) Oracle d) IBM
19. What will be displayed when the following code is executed?
int number = 6;
while (number > 0) { '
number -= 3;
System.out.print(number + " ");

a)630 b)6 3 c)30 d) 30-3
20. Given the following method
static void nPrint(String message, int n) {
while (n > 0) {
System.out.print(message);
n--;
}
J
What is k after invoking nPrint("A message", k)?
intk=2;
nPrint("A message", k);
a)0 b) 1 c) 2 d)3
2. Write Complete Program for the following: (20 Marks)
I. A program that prompts the user to enter an integer from 1 to 15 and displays a pyramid, as shown

in the following sample run:

Enter the number of lines: 7 wraw
1
2 1 2
3 2 1 2 3
4 3 21 2 3 4
54 3 21 2 3 4 5
6 5 4 3 21 2 3 4 5 ¢
76 5 4 3 2 123 4 5% 6 7

IL Ann x nmatrix is called a positive Markov matrix if each element is positive and the sum of the
elements in each column is 1. Write the following method to check whether a matrix is a Markov
matrix. public static booleanisMarkovMatrix (double [] [] m)

Write a test program that prompts the user to enter a matrix of double values and tests whether it is
a Markov matrix.

HOI. Twin primes are a pair of prime numbers that differ by 2. For example, 3 and 5 are twin primes, 5
and 7 are twin primes, and 11 and 13 are twinprimes. Write a program to find all twin primes less
than 1,000.

IV. Use the Random class to write a program that creates a Random object with seed 1000 and
displays the first 50 random integers between 0 and 100.

3. Write on the following: _ (10 Marks)

L Machine Language, Assembly Language and High-Level Language.
II.  Java is Object-Oriented and Java is Distributed
IOL  Increment and decrement operators.

=== With My Best Wishes ===
D). Ot Nt
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2
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Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud
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Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
cusla gy /0




| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
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2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem
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Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.

ALY/ g il
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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"Question3.Given the following grammars:
1) E—-T
E—T+E
T —int
1 = {(E)
Use the Leftmost DFS Parsing algorithm to derive int+(int + int)

2) E—F
E—E+F
F-sP&T
F—T
T—int
T — (E)
Use the shift/reduce algorithm to derive int + int*int + int

416

(10 Marks)




Question4.Compare between the following: ‘ (10 Mar

1) NFA & DFA

2) Leftmost BFS/DFS

516




"Question3.Given the following grammars: (10 Marks)
1) E-T
E—-T+E
T —int
T —=(E)
Use the Leftmost DFS Parsing algorithm to derive int+(int + int)

2) E-—F
E—-E+F
F—-F*T
F—T
T — int
T— (E)
Use the shift/reduce algorithm to derive int+ int*int + int

416



Question?.
I. Let G be the grammar:

S — AB
A —xB| A
B —yA|zB

1) What are the terminals and non-terminals of this grammar?

(10 Marks)

3) How might we generate the string xyy4?

4) Draw the parse tree for the previous partial derivation

IL. Convert the following NFA to DFA.
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Answer the following questions: (50 Marks)
Question 1: Choose the correct answer and write it in the answer table: (20 Marks)
| — is an enumerated type representing what logical entity we read out of the source code.
a) lexeme | b) token ’ c) attributes J d) concatenation
2. language can defined by using all the following except ------------
a) automaton | b) l C) grammar I d) regular expression
3. R1|R2 is a regular expression representing the ----------------- of R1 and R2.
a) concatenation | b) union I ¢) Kleene closure | d) empty set
) T — transitions are followed automatically and without consuming any input.
2) 0 | b1 B | da
5. In DFA, every state must have exactly ---------- transition defined for every letter.
a) one ] b) two | c) three [ d) four
6. —-mmeeee can be in many states atonce.
a) DFA |  b)NFA | oNFA&DFA | d)NFA or DFA
e indicates a decrease in indentation.
a) NEWLINE | b)INDENT | ¢)DEDENT |  d)SPACE
8. When parsing, our alphabet is the set of ~-----e-meceeeeme-
a) ASCII l b) Unicode ] c) Alphabets ] d) Tokens
9. In CFG, capital letters at the beginning of the alphabet will represent -------------
a) production rules \ b) terminal | ¢) nonterminals | d)bandc
L analysis recover the structure described by a series of tokens.
a) Lexical [ b) Syntax | ¢)Semantic | d) All the previous.
11. Ambiguity is a property of ------------—- _
a) language f b) parse tree ] c) tokens | d) grammars.
12. A nonterminal A is said to be left recursive iff -------=-mmem=-
a) A—y l b) o =*p [0)A=a | d) A=*Aw
| e — tree is a tree encoding the steps in a derivation.
a) binary | b)Read Black [ c) parse ] d) heap
e —— techniques scan the input from left-to-right.
a) Directional | b) Predictive | ¢)Reverse | d)CFG
| means move a terminal across the split.
a) Reduce | b) Shift | ¢) Predict | d)Match ]
T — pop some number of symbols from the stack, and then push the appropriate nonterminal.
a) Reduce | b)Shift | ©) Predict | d)Match
17. A -eeeev conflict is a state where the handle might occur but we might actually need to keep searching.
a) reduce/reduce | b) shift/shift | o) shiftreduce [ ) ambiguity
I — only accepts languages where the handle can be found with no right context.
a) LR(1) | b)SLR(]) | o LR(2) | d) LR(0)
19. Any LL(1) grammar is -----——--c-—--- .
a) LR(1) | b)SLR(]) | ¢)LR(2) | d) LR(0)
20, = eee LR(1) grammars are LALR(1). 7
a) All | bNo | ) Most | d)Few

Answers table
Q | 1|23 |4|5|6|7|8|9|10|11 1213141516 17118/19]20

Answer
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18. Java was developed by -------- -
a) Microsoft b) Sun Microsystems c¢) Oracle d) IBM
19. What will be displayed when the following code is executed?
int number = 6;
while (number > 0) { '
number -= 3;
System.out.print(number + " ");

a)630 b)6 3 c)30 d) 30-3
20. Given the following method
static void nPrint(String message, int n) {
while (n > 0) {
System.out.print(message);
n--;
}
J
What is k after invoking nPrint("A message", k)?
intk=2;
nPrint("A message", k);
a)0 b) 1 c) 2 d)3
2. Write Complete Program for the following: (20 Marks)
I. A program that prompts the user to enter an integer from 1 to 15 and displays a pyramid, as shown

in the following sample run:

Enter the number of lines: 7 wraw
1
2 1 2
3 2 1 2 3
4 3 21 2 3 4
54 3 21 2 3 4 5
6 5 4 3 21 2 3 4 5 ¢
76 5 4 3 2 123 4 5% 6 7

IL Ann x nmatrix is called a positive Markov matrix if each element is positive and the sum of the
elements in each column is 1. Write the following method to check whether a matrix is a Markov
matrix. public static booleanisMarkovMatrix (double [] [] m)

Write a test program that prompts the user to enter a matrix of double values and tests whether it is
a Markov matrix.

HOI. Twin primes are a pair of prime numbers that differ by 2. For example, 3 and 5 are twin primes, 5
and 7 are twin primes, and 11 and 13 are twinprimes. Write a program to find all twin primes less
than 1,000.

IV. Use the Random class to write a program that creates a Random object with seed 1000 and
displays the first 50 random integers between 0 and 100.

3. Write on the following: _ (10 Marks)

L Machine Language, Assembly Language and High-Level Language.
II.  Java is Object-Oriented and Java is Distributed
IOL  Increment and decrement operators.

=== With My Best Wishes ===
D). Ot Nt
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2



TS —— iy minmas s msnimsime o s A —— e 1
i f Oy i AsiutUniversity | Final Exam2017-2018 : Date:22/5/2018 ; <%
i % [m! Ij i Faculty of Science | Course: Data Mining ; Level: Fourth R v F
i s i Mathematics Dept. | Course code: MC464 i Time: 2 Hour i i
Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud
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Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
cusla gy /0




| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.

ALY/ g il
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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3)LR(1) & SLR(1) & LALR(1)

=== With My Best Wisheg ===

Dr. Daliav Nashat



"Question3.Given the following grammars:
1) E—-T
E—T+E
T —int
1 = {(E)
Use the Leftmost DFS Parsing algorithm to derive int+(int + int)

2) E—F
E—E+F
F-sP&T
F—T
T—int
T — (E)
Use the shift/reduce algorithm to derive int + int*int + int

416

(10 Marks)




Question4.Compare between the following: ‘ (10 Mar

1) NFA & DFA

2) Leftmost BFS/DFS

516




"Question3.Given the following grammars: (10 Marks)
1) E-T
E—-T+E
T —int
T —=(E)
Use the Leftmost DFS Parsing algorithm to derive int+(int + int)

2) E-—F
E—-E+F
F—-F*T
F—T
T — int
T— (E)
Use the shift/reduce algorithm to derive int+ int*int + int

416



Question?.
I. Let G be the grammar:

S — AB
A —xB| A
B —yA|zB

1) What are the terminals and non-terminals of this grammar?

(10 Marks)

3) How might we generate the string xyy4?

4) Draw the parse tree for the previous partial derivation

IL. Convert the following NFA to DFA.
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Answer the following questions: (50 Marks)
Question 1: Choose the correct answer and write it in the answer table: (20 Marks)
| — is an enumerated type representing what logical entity we read out of the source code.
a) lexeme | b) token ’ c) attributes J d) concatenation
2. language can defined by using all the following except ------------
a) automaton | b) l C) grammar I d) regular expression
3. R1|R2 is a regular expression representing the ----------------- of R1 and R2.
a) concatenation | b) union I ¢) Kleene closure | d) empty set
) T — transitions are followed automatically and without consuming any input.
2) 0 | b1 B | da
5. In DFA, every state must have exactly ---------- transition defined for every letter.
a) one ] b) two | c) three [ d) four
6. —-mmeeee can be in many states atonce.
a) DFA |  b)NFA | oNFA&DFA | d)NFA or DFA
e indicates a decrease in indentation.
a) NEWLINE | b)INDENT | ¢)DEDENT |  d)SPACE
8. When parsing, our alphabet is the set of ~-----e-meceeeeme-
a) ASCII l b) Unicode ] c) Alphabets ] d) Tokens
9. In CFG, capital letters at the beginning of the alphabet will represent -------------
a) production rules \ b) terminal | ¢) nonterminals | d)bandc
L analysis recover the structure described by a series of tokens.
a) Lexical [ b) Syntax | ¢)Semantic | d) All the previous.
11. Ambiguity is a property of ------------—- _
a) language f b) parse tree ] c) tokens | d) grammars.
12. A nonterminal A is said to be left recursive iff -------=-mmem=-
a) A—y l b) o =*p [0)A=a | d) A=*Aw
| e — tree is a tree encoding the steps in a derivation.
a) binary | b)Read Black [ c) parse ] d) heap
e —— techniques scan the input from left-to-right.
a) Directional | b) Predictive | ¢)Reverse | d)CFG
| means move a terminal across the split.
a) Reduce | b) Shift | ¢) Predict | d)Match ]
T — pop some number of symbols from the stack, and then push the appropriate nonterminal.
a) Reduce | b)Shift | ©) Predict | d)Match
17. A -eeeev conflict is a state where the handle might occur but we might actually need to keep searching.
a) reduce/reduce | b) shift/shift | o) shiftreduce [ ) ambiguity
I — only accepts languages where the handle can be found with no right context.
a) LR(1) | b)SLR(]) | o LR(2) | d) LR(0)
19. Any LL(1) grammar is -----——--c-—--- .
a) LR(1) | b)SLR(]) | ¢)LR(2) | d) LR(0)
20, = eee LR(1) grammars are LALR(1). 7
a) All | bNo | ) Most | d)Few

Answers table
Q | 1|23 |4|5|6|7|8|9|10|11 1213141516 17118/19]20

Answer
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18. Java was developed by -------- -
a) Microsoft b) Sun Microsystems c¢) Oracle d) IBM
19. What will be displayed when the following code is executed?
int number = 6;
while (number > 0) { '
number -= 3;
System.out.print(number + " ");

a)630 b)6 3 c)30 d) 30-3
20. Given the following method
static void nPrint(String message, int n) {
while (n > 0) {
System.out.print(message);
n--;
}
J
What is k after invoking nPrint("A message", k)?
intk=2;
nPrint("A message", k);
a)0 b) 1 c) 2 d)3
2. Write Complete Program for the following: (20 Marks)
I. A program that prompts the user to enter an integer from 1 to 15 and displays a pyramid, as shown

in the following sample run:

Enter the number of lines: 7 wraw
1
2 1 2
3 2 1 2 3
4 3 21 2 3 4
54 3 21 2 3 4 5
6 5 4 3 21 2 3 4 5 ¢
76 5 4 3 2 123 4 5% 6 7

IL Ann x nmatrix is called a positive Markov matrix if each element is positive and the sum of the
elements in each column is 1. Write the following method to check whether a matrix is a Markov
matrix. public static booleanisMarkovMatrix (double [] [] m)

Write a test program that prompts the user to enter a matrix of double values and tests whether it is
a Markov matrix.

HOI. Twin primes are a pair of prime numbers that differ by 2. For example, 3 and 5 are twin primes, 5
and 7 are twin primes, and 11 and 13 are twinprimes. Write a program to find all twin primes less
than 1,000.

IV. Use the Random class to write a program that creates a Random object with seed 1000 and
displays the first 50 random integers between 0 and 100.

3. Write on the following: _ (10 Marks)

L Machine Language, Assembly Language and High-Level Language.
II.  Java is Object-Oriented and Java is Distributed
IOL  Increment and decrement operators.

=== With My Best Wishes ===
D). Ot Nt

2|2
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Answer the following questions: (50 Marks)
1. Choose the correct answer: (20Marks)
1. The extension name of a Java source code file is ------- :
a) .java b).obj c) .class d) .exe
2. Which of the following lines is not a Java comment?
a) ** comments ** b) /* comments */ ¢) /¥ COMMENTS */ d) /** comments */
3. Which of the following is not a reserved word?
a) classes b) void ¢) static d) public
4. If you forget to put a closing quotation mark on a string, what kind of error will be raised?
a) logic b)runtime ¢) compilation d) none
5. Which of the following is a valid identifier?
a) 8+9 b) 9X ¢) class d) $343
T is the Java assignment operator.
a) == b) = g)= d)=:
7. Math.pow(4, 1.0/ 2) returns --------------
a) 2 b) 2.0 c) 1.0 d) 1
8. Suppose x=10 and y=10 what is x after evaluating the expression (y >= 10) || (x-- > 10).
a) 9 b))+ c) ) )y
9. What is the number of iterations in the following loop:
for (inti = 1; i< n; i++) {
// iteration
1
s
b) 2*n a) n c)n-1 dyn+1
10.Suppose your method does not return any value, which of the following can be used as a return type?
a) void b) int ¢) double d) public
11. Assume double[][] x = new double[4][5], what are x.length and x[2].length?
a)4 and 4 b)4 and 5 c)Sand4 d)Sand5

12. When you create an arrayas follow, the element values are automatically initialized to -------------
int[][] matrix = new int[5][5];

Vs b)> ¢) empty d) none
13. Suppose inti= 5, which of the following can’t be used as an index for array double[] t = new
double[100]?
a)i b) (int)(Math.random() *100)) ¢)i + 10 )i +65

14. What is the output of the following code?
char ch="F";
if (ch>="A"'&& ch <='Z")
System.out.println(ch);

a)F b) f ¢) nothing d)Ff
15. The statement System.out.printf("%5d", 123456) outputs----------------

a) 12345 b) 23456 : c) 123456 d) 12345.6
16. Variables that are shared by every instances of a class are------------- variables.

a) public b) private ¢c) class d) instance
17. The default value for data field of a boolean type, numeric type, object type is ---=------------- s

respectively.
a) true, 1, Null b) false, 0, null ¢) true, 0, null d) true, 1, null

1}2
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Part 1 Answer ONLY one of the following two questions (}5 marks):

Question 1:

What is Data Mining?

What are the KDD process?

What are the Data Mining Tasks?

What are the major tasks in data preprocessing?
How to Handle Noisy Data?

Question 2:

1. Classification is a two-step process. Explain this statement in details.
2. Write the basic concepts of Support Vector Machines as a linear classifier.

YL R B e

Part 2 Answer the following questions:

Question 3 (10 marks):

Suppose that the data for analysis includes the attribute age. The age values for the
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25,
25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45,46, 52, 70

Use smoothing by bin means to smooth the above data, using a bin depth of 3.

Question 4 (10 marks):
Suppose min. support count required is 3 and minimum confidence required is 50%.

Find out the frequent itemset using Apriori algorithm and Association rules using
min. support & min. confidence

TID List of items
T100 11,12, 15
T100 12, 14
T100 12, 13
T100 11,12, 14
T100 11,13
T100 12,13
T100 11, 13
T100 11,12 ,13, 15
T100 11,12, 13

Question 5 (15 marks):

Cluster the following eight points (with (x, y) representing locations) into two clusters
Al(2, 10) A2(2,5) A3(8,4) A4(5,8) A5(7,5) A6(6,4) A7(1,2) A8(4, 9). Initial
cluster centers are: A1(2, 10) and A4(5, 8). The distance function between two points
a=(x1,yl) and b=(x2, y2) is defined as: p(a, b) = [x2 —x1| +[y2 —y1|.

Use k-means algorithm to find the three cluster centers after the second iteration.

Best Wiskes
D Rasta Mabimoud



Mathematics Department Final Exam May 2018
Mathematical Statistics (MS 442) Time: 3 hours

Answer Five questions only: (10 marks for any question)

1-a) For the joint probability density function
fx,y) =x+y,0<x<10<y<1,
compute fy(x), fy(y), p(x,y), are X and Y dependent or independent.
b) Let X,,X,...,X, be a random sample of size n from the Gamma distribution with
parameters o and 3, compute the moments estimates of both o and .
2-a) Let ~N(u,0?) , compute the PDF of W = e¥.
b) If U and V are independent chi square random variables with y; and vy,

degrees of freedom, find the PDF of X = sz‘ :
2

3-a) Let X,,X,,..,X, be a random sample of size n from the distribution with PDF

f(x)=e 9 x>0,
(i) compute the maximum likelihood estimate of 6 and find an unbiased estimator for 0.

(i) construct a 100(1- )% CI for the parameter 6.

b) Compute the Fisher information matrix based on a single observation from the
Poisson distribution with parameter A

4-a) Let X,,X,,...X, be arandom sample of size n from the exponential distribution

with parameter 6, compute the Bayes estimate of 6 by assuming a gamma
conjugate prior for 0 based on squared error loss function.

b) Use Stirling's formula to prove that the Student T distribution with v degrees of
freedom tends to the standard normal distribution N(0,1) as v—s co.

5) Let X,,X,....X, be a random sample of size n from a normal distribution N(u,c%)

(i) show that T = SX/——?/% ~t(n—1), s :—Li:](xi ~x)

(ii) show that s* is consistent estimator for c*

(iii) for a random sample of size 16 with X = 70 from the N (g, 9), test the null
hypothesis Hy: 4 = 68 against the alternative Hy: u # 68 at a significant
level o=0.05.

6-a) State and prove the central limit theorem.

b) Let X,,X,....X, be a random sample of size n from a normal distributionN(,c?),
compute the Bayes estimator of the parameter 6 by assuming 0~ N(a,b’) is a

conjugate prior distribution for 8 when o* is known under the absolute value
error loss function.

sl g g silly piell) ]
cusla gy /0




| Q. 3.
' a) Find the errors in the following code and correct them if found
(6 marks)
i) A=zeros(4, 10); ii) parfori=1:4
parfori=1:4 outputData.outArrayl(i) = 1/i;
for j=1:10 outputData.outArray2(i) =i"2;
A, j)=1i+j; end

end
disp(Ai, 1))
end

(12 marks)

a) If we have 1024 processors, each adds a pair of integers in 1 psec,
What is the performance when adding two 5000-element vectors (one per
processor)?(4 marks)

b) What are the differences between (8 marks)
. Shared and Switched Media Interconnection Networks
[I.  Domain decomposition and Functional decomposition
11I.  Binary tree network and hypercube interconnection networks

¢) Which code executed faster and why?(3 marks)

iy x=1:10000; ii) x=1:10000;
xsums = cumsum(x); ylength = (length(x) -
y = xsums(5:5:length(x)); mod(length(x),5))/S;

y(1:ylength) = 0;

for n=5:5:length(x)
y(n/5) = sum(x(1:n));
end

b) Use the fact that ™ = fol 1:‘2 dx to approximate pi in pmode.
(6 marks)
Q. 4. (15 marks)

Best Wishes,Dr. Hanaa A. Sayed
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M Final Exam for Level 4
4 Subject: Distributed Computation, MC452
o —— Time: 2 Hours
2017/2018
2ndTerm 50 marks

Date:May,13,2018

Mathematics Dept.
Faculty of Science

Assiut University

Answer the following questions {50 marks)

used inside the loop, but never assigned inside the loop

Q. 1. ( 10 marks)

Complete the following sentences:

* eimsimes {2} N—— Events or processes which occur or progress at

the same time

+  SISD concurrent processing allowed......... (o) PR (©).....

LI (d)....... all active processor executes the same instruction
synchrenously, but on different data

S (B ¥asmasmss Largest distance between two switch nodes.

*  The Extend Compilers Advantages are ......(f)...... y e (g).....
LI — (h)...... A variable defined before the loop whose value is

a) After running this code, what are the type and the value of each
variable? (7 marks)

_J— (1)........A task needs values from a small number of other
tasks
% TI8 ssein 4] - items used only by a single processor
Q.2. (13 marks)

i) clear A i) spmd(4)
d=0;1=0; if labindex—1
parfori = 1:4 a=rand(2,2)
d=1i*2; else

A(l) = d; a=rand(1,1)
end end
end

Protocol solves it? (6 marks)

b) What is the Cache-coherence Problem and how the Directory-based

1/2
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4-a) Derive the necessary condition for the problem
Min f(x) , X €R"
St glx)=0 ,i=12,...m
Using Lagrange multiplier method | (6.5 points)
b) Use Lagrange multiplier method, to solve
Min f(x) = 2xf x,
S.t x2+ 2x,x, = 24 (6 points)

5-a) Prove that the sufficient condition for point x™ , to be a minimum
point for the continuous function f(x) , is that the Hessian matrix H
evaluated at x*is a positive definite matrix (x,x" € R™) (6.5 points)

b) Find the extreme points of the Function

fx) =23 +2x3 +3xF +4x5 +6 (6 points)

With Our Best Wishes

Por. Dr. Taha Elginly Dr. Alaa Faheem



Assiut University Operation Research2 (426) 2018

Math Dept Computer Science Time 3 H

Answer 4 Question Only From The Following:

1-a) Derive the necessary and sufficient conditions for the point x* to be
a minimum point of the function f (x) ,x € R™. (6.5 points)

b) Use the derived necessary and sufficient conditions to find the
extreme points of the function

fx) = x5 + x5 + 2x% + 3x2 — X1Xy + 2% + 4x5_ (6 points)
2-a) if the descent direction of the function

fQ) = 3x§2 4 2x5 + 2x,x, + 7 at the point (1,2) is given by (-1,-1)
Compute analytically the step size a to minimize this function in the
given direction, and then calculate the next point . (6 points)

b) prove that the gradient vector g of the function f(x) at x* is
orthogonal to the tangent plane of the surface f(x) = constant

(6.5 points)
3-a) Consider the problem
Min f(xq,x,)
S.t glxy,x,) =0

Derive the necessary condition for f(x;, x,) to have a minimum point at
(x1,x3), using the constrained variation method. (6.5 points)

b} Use the previous condition to derive the minimum point of the
problem
Min f(xq, %) = 5 x7 x5 2

Stxi+x2-9=0 (6.5 points)

Please See Next Page




5. {a) Suppose f € C{a, b} and we want to determine a least squares approximating
polynomial, that is, let P, (x) = Yj_, azx”® show that to find P,(x)the (n + 1) normal
equations are:

X i f; Il = ff x/f(x)dx, j=0,1,..,n.
(b)Find the least squares approximating polynomial of degree two for the

functionf (x) = cos (mx) on the interval [0,1].

6. Derive the systems arising from forward difference method and Crank-Nicolson
method at any point (x;, t;) to the heat equation
0%u(x,t)  du(x,t)
ax? ot

,u(0,t) =y(1,t) = 0,u(x,0) = sinmx, x; = ih, t; = jk.

ALY/ g il
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" Assiut University Numerical Analysis (2) Date: 12/5/2018
Faculty of Sciences Code: 424 M Time: 3 hours

Mathematics Department | B. Sc. Students in Mathematics Grade: 50 marks

Answer 5 (five) questions ONLY from the following(grades equally distributed):

1. (a)Use Euler’s method to approximate the solution of the initial-value problem
y'=y—t*+1,0<t<2, y(0)=0.5h=0.5.
(b)Solve by using the finite-difference method the boundary value problem,
y'+xy'+y=2x, 0<x<1,y(0)=0,y(1) =1,h = 0.25.

2. (a) Suppose f is continuous and satisfies a Lipschitz condition with constant Lon
D ={(t,y)la <t <b, —o <y < oo}and that a constant M exists with
ly"(t)| < M, forall t € [a,b],
where y(t) denotes the unique solution to the initial-value problem
y' =f(ty), a<t<byla)=«a.
Let wg, wy, ... ,wybe the approximations generated by Euler’s method for some
positive integer N. Then, prove that the error bound is given by

hM
() —wil <[t —1]i=01,.,N.

(b)Give an algorithm for the Court factorization of the tri-diagonal linear system.

3. (a)Write the Runge-Kutta method of order four to solve the m™-order system of first-
order initial-value problems
Vi =ity Y2 0 Ym)y a <t < b, yi(a) = a;,j =12,..,m,
at(N + 1) equally spaced numbers in the interval [a, b].
(b)Construct the operation count for solving ann X n linear system using the Crout
factorization algorithm.

4. (a)Show that the Chebyshev polynomial T, (x) of degree n > 1 has n simple zeros in

[—1,1]at X}, = cos (%—;—171) for each k = 1,2, ..., n, and also, show that, T}, (x)assumes

its absolute extreme for each k = 0,1,2, ..., nat X, = cos (—kn—n) with T, (%) = (—1)k.
(b)Solve the following system

2x +2y + 10z = 14, 2x + 10y + z = 13, 10x+y+z=12
(Note: letx(®) = (1.2,0,0)). By using Gauss Seidel method (using three iterations

only).
Al ALy | L
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