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Answer the following gquestions:

Q1: a. Define in details the use of these buttons:

T e o

| MName | Type, [ Widih D

b. How to activate the “Data Analysis” menu in Excel.

Q2: Complete the following tables and run the test:

a. N Mean Std. Deviation ' Std. Error Mean
| o R S = o N .
Anger Expression 785, 370000 pep oo s 1.46533

One-Sample Test
: " Test Value = 45

' 85% Confidence Inte_rval of the Difference

t df - Sig. (2-tailed) | Mean Difference . Lower ; Upper
b7 T R ety o : _
Anger Expression 25,460 Joo St sh b S b 000 Rt e | -10.9178 . -5.0822
b.
Type of Sports
s Tonhia ot Eobtball | RuRRinG.L. SWimming. L2 Yot
Gender™ © Male - |l o sk Sl s
cfemnale e ] il g2 i
Total : s o i3 i e 78
s Chi-SquargTests . 0 o op i
Value™1 - “~df .~ Asyrmpiofic Significante (2-sided)
Pearson Chi-:Square 7_ ‘ : : . ._ : ._ : -..002
o
Correlations

Anger-Out . Anger-in

Anger-Out  Pearson Correlation : .016

_Sig. (2-tailed) : 889

o e 5 D . ; 78 ; 78

Angerin  Pearson Correlation - gl
Sig. (2-tailed) 889

N ‘_ _ 78 78
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Q3: Complete the following outputs and run the test:

a.

Gendep. 1 N Mean ©  Std. Deviation  Std. Error Mean

95 309600}
Foinalai s & sk ]

Anger Expressicon Male

210751
13.07434 1.79590

Levene's Test for

Equality of Variances t-test for Equality of Means
. Mean Std. Error
F ; Sig. t s ||

" Sig: (2-tailed). Difference .
Anger 426

. Difference
_Equalvariances assumed 642

004

Expression Equal variances nol agsumed

2.99154
' 002
b,

276891

. ANOVA )
Sum oquua’res-E <57 df  Mean Square : - F

Sig.

e Betw_eén Groups

1027 386

WithinGroups - 1o3so3et| -}

hvsmhoe ol e

An o Sid: ﬁjjeﬁi:ét'ién}-.-%; Std Error Mean

~ Anger-Out

8427z eossa

 agiees el

 Levene’s Test

5 Equaijity;_of Variances J‘ ttest for Equality of Means

i . - Mean 3 Std. Error
B sigt4 . dtl. Sig.(2tailed) , Difference | Differsrice |

254 447283 1024130
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Answer all the following questions:

First question: (40 Marks)

a-Put true sign (\f ) or wrong sign (_)i) in front of all the following (20 Marks)
1. If the total force equals zero, then the linear momentum is conserved.
2. When the virtual work done by the force of constraints vanishes, the constraints are

called ideal constraints.

3. Lagrange’s equations are considered as third order nonlinear differential equations.

If a transformation is canonical, then its inverse transformation is not canonical.

5. The Poisson’s bracket for the functions u and v (depending on position g¢,,
momentum p, and time 7) can be expressed as [u,v]= Y ( o f

= 0q, Op, Op, 0q,

6. In Brachistocrone problem it is required a curve of fast descent of a particle under the
gravity force.

7. Hamilton’s principle can't be obtained from Newton’s equations.

8. The equation H(q,,S—S,I) + C:;—S =0 represents Hamilton-Jacobi equation.
t

i

=

9. For the Poisson’s bracket, we get [g,,q,]# 0.

10. A point particle moving on a line has three degrees of freedom.

b- Choose the correct answer for all the following (20 Marks)
1. A pendulum with rigid arm has ............ degree of freedom.
a. one b. two c. three d. six
2. For the Poisson’s bracket, we get [p, H]=....c.c.....u
oH oH oH oH
a. — b, =—— €. — d. -——
oq 0q op op
3. The cyclic coordinate of a moving particle in spherical coordinates (»,8,¢), in which the
potential depends only on » and @ axis is.........
a. p b. ¢ e ¥ d. ¢
4. Hamilton's canonical equations are ............ nonlinear differential equations.
a. first order b. second order ¢. third order d. fourth order
5. If the mechanical system doesn't contain ignorable coordinates then ......... where R, H
and L are Routhian , Hamiltonian and Lagrangian functions respectively.
@ R=H b. R+ H e R#EL d. R=1
6. If a constraint’s equation is given in the form f(r,/;1)=0; i=12,.., n then the
constraint is called ...........
a. holonomic b. geometric c. differential d. rehonomic

7. 1f the equations of the system depend on time explicitly, the system is said to be ..... system.

a. Holonomic b. Scleronomic ¢. Conservative d. Rehonomic
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8. Lagrange’s equations for holonomic conservative systems are expressed by ........ J =

d oL d oL oL d oL oL d oL oL
2 L2y Loy, b ) N gl = dgii =t
dt 8q,” 0q, dr dp,” p, dr 0q,” 0q, dt op,” p,
9. The Poisson’s bracket [u,v] equals ...............
-0 o
o =5 b. —[u?, v . == d. — [z,
a. —[v,u] (o7, v"] C o [v,u] o [u,v]
10. For the generating function F, = F, (g,,0,,t) one has .......
oF oF, oF oF,
a. pl:———5 i=— b' pi:——-—’ P"x—_—_‘
aq, a0, 0q, o0
c Ql aF 2 R = —_ai d Qr . —B—P_:-’ i = _%
aq: an aq. aQ.'

Second question: (35 Marks)

a. Find the generalized forces of a particle » connected with a fixed elastic spring.

(15 Marks)
b. A dynamical system has two degrees of freedom, it’s kinetic and potential energies are

w3 1
__,_‘lemz_ +=g,, V=c+dg,, where a,b,c and d are constants. Find the coordinates
2a+bg;) 2

g, and g,. (20 Marks)

Third question: (35 Marks)

a. Find the equation of path of the shortest curve between two points in a plane. (15 Marks)
b. Discuss the motion of a particle falling under gravity, using Hamilton-Jacobi equation.
(20 Marks)

Fourth question: (40 Marks)

a. Writes down Lagrange’s equation from the Lagrangian given by L =%q2q2 —gq’. Also, find

the solution of the resulting equation. (15 Marks)
b If ‘Fzzz%P,. is a generating function, Prove that [, generates an identity

transformatwn (15 Marks)

c¢. If u,v and w are functions of position, generalized momentum and time. Prove that
[u+v,w] = [u,w] +[v,w] where [#,v] is the Poisson's bracket for the functions » and v.

(10 Marks)

(Best wishes)
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Answer the following questions
First: Optimal Control:

1-a) Determine an extremal for the functional (mark 38 degree)

J(x) = jj [)52 (0) + 2x(8) (1) + 4x2(1)]dr
Where x(0)=1 and x(2) is free.

b) Using Lagrange multiplier method to find extremum values of functional

1 1 » 2 .

J(x), %) = jo {5[(%) +(x,) ]+ x x_}dt

Subject to the differential constraint ;cz ~-x =0
The end conditions forx (t) and x (1) are

x,(0)=0, x (1)=0, x (0)=0, x_(1)=1.

2-a) Find an extremal for the functional (mark 37 degree)

Vs ’2 2
J(x)=[2 [x,+x, +2x x,)dr

Subject to boundary conditions

x,(0) =0, x}(%)zl, x,(0)=0, xz(g)zl.

b) Using the Hamiltonian method to solve the following optimal control problem

3
max J::I (4x—5u2)dr
0

Subject to x=8u
x(0)=2, x(3)=117.2..
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Functional Analysis

Third question: ( 38 Marks)
(a) Define the following:

(1) The set M is bounded in metric space (X ,d).
(2) Convergent sequence in metric space (X ,d).
(3) Cauchy sequence in metric space (X ,d).
(4) Complete metric space.
| (5) Incomplete metric space.
| Hence or otherwise prove that:

(i) The convergent sequence is bounded.
(ii) The space [B—l]d] is incomplete metric space.

(b) Prove that the metric space (1,,d) is complete.

| (c) Prove that the normed space (C[0,1],].

) is Banach space.

| convergent sequence is bounded.
| Fonrih anscion={ 38 Marks——— s g S
(a) Define the following:

(1) Fixed point.

(2) Contraction mapping.

(3) Continuous mapping.
Hence or otherwise state and prove 'Fixed point theorem".
(b) ={w,% ). Prove that (X -

space.

)is normed

L =

Prove that:
2/ 1+i.§ 7, ‘

(C) If S={x *X :(951552:"'95»19"')} and d sy) Z

(1) d(x,y) is finite.

(2) (S,d) is metric space.
3 (s

JH). where |x|=d (x,0) is not normed space. |

: J
| Examiners: | 1- Prof. M. Abd-El Hady 2-Prof. S. Abd-El Aziz |
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Answer all the following questions:

First question: ( 40 Marks)
(a) Show that the following set § ={x :[x|<2} c R is convex set.

(b) Find a necessary condition of extremum of the functional
J'F ().t )t

Where t.,x (t,), and ¢, are specmed and x (¢,) is free.

(c) In seeking an extremal J(x IF ).t)dt  Show that:
(i) Euler's equation can also be expressed as %(F—x’%]—i—fzoo
. .  OF
(ii)If Fis not an explicit of ¢, then £ —x F:C .
Second question: ( 40 Marks)
(a) Optimize J(x)zj (13t =3x 7 +36xt )dt | x (0)=2, x(1)=4
0
(b) Evaluate the variation of the functional. J (x (¢ I[sz(t)+3x +4]dt

Iy

(c) Find the extremals and stationary function of the functional :
1

F|#{E)|= J.xx ?dt that satisfy the boundary conditions x(0)=1,x (1)=</4
0

Third question: ( 30 Marks)
(a) Using Lagrange multipliers method to Minimize the performance

index J:jBxh%xf}dz‘ Cx/(t)=x,(t) and x,(0)=0, x,(0)=1.

1

(b) Solve the problem: minj(x2+x'2)dt ,x(0)=1, x(1) free .

0
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Fourth question: ( 40 Marks)
(a) Using Lagrange multipliers method to Minimize the performance

« !j
index J:I{%xf“r%x;}dt , x1(t)=x,(t) and x,(0)=0, x,(0)=1.
0

‘-—-;MIN

(b) Solve the following problem: min J[xx,]= (2 %57+ 2x 1x2)df

such that x](O)ZXZ(O):O and x.[%)ﬂ, xz(%] is free

R e s

(c) Find the extremal of the functional:/ (x ) = [ (360¢°x —x"*) dr

under the conditions x (0)=0,x'(0)=1,x (1)=0, x'(1)=2.5.

[ Examiners: | 1- Prof. Dr. S. Ammat 2- Dr. N. El-Kholy

(Best wishes)
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Answer all the following questions: - ) .
OB 5 e LaAY)

QUESTION 1: [Total marks: 50}
1. Define the queuing structures used in DFS, UCS, BFS, and Best-first search and

explain why each uses their particular style. (10 marks)
2. Describe the differences between UCS, greedy best-first search, and A search.
What advantages does A" have over UCS and greedy best-first search? (10 marks)

3. Find the shortest path from A to F in the following Figure using: (30 marks: 10 for each point)

" l ‘Ql A: 150
2750

B: 100
B 120
C: 145
H: 160
L: 60
G: 70
E: 80
M: 90
K: 25
J: 50
E: 0

[: 100

60
B

a. UCS algorithm, find its complexities (time and space).
b. Greedy best-first search algorithm, find its complexities (time and space).
c. A’ search algorithm, find its complexities (time and space).

QUESTION 2: [Total marks: 50]
1. Whatis uninformed (or blind) search and how does it differ from informed (or

heuristic) search? (5 marks)
2. Briefly explain the advantages of bidirectional search over BFS. What are the

difficulties of bidirectional search? (10 marks)
3. Provide the search order for the nodes shown in the following Figure for DFS, BFS,

DLS (d=2), IDS (start depth = 1), and BIDI (start node A, goal node I). (15 marks)

a. The task environment properties. (12 marks)

b. Two heuristics functions. Are these heuristics admissible? (Bmarks) | 4305 )

Page 1 of 2



QUESTION 3: [Total marks: 25]

Choose the best answer from A, B, C, and D: (25 marks: 5 for each point)

i

When an agent is able to act independently, not subject to external control. What
is this property called?
A. Cooperative B. Communicative C. Autonomous D. Rational
If an algorithm always finds a solution in a graph, what is this property called?
A. Completeness. B. Time complexity. C. Space complexity. D. Optimality.
If an algorithm always finds the best solution, what is this characteristic?
A. Completeness. B. Time complexity. C. Space complexity. D. Optimality.
<. @gent architecture introduces the ability for agents to migrate from one
host to another:
A. Blackboard. B. Mobile. C. Hybrid. D. Deliberative.
Which of the following is true about the task environment properties for vacuum
cleaner agent?
I.  The environment contain only single agent.
Il.  The environment is fully observable to the agent, nothing is hidden.
lll.  The changes of environment are based on the action selected by the agent.
A.land Il only B.land Il only C. ll and lll only D. I, Il, and HlI

QUESTION 4: [Total marks: 25]

Put (V) or (x) for each of the following sentences: (25 marks: 5 for each point)

1.

BFS is better than DFS with non-weighted graph, since BFS algorithm will always find
the best solution for a non-weighted graph.

In general, IDS is the preferred uninformed search method when the search space is
small and the depth of solution is known.

Blackboard architecture operates around a global work area called the blackboard
which contains information about environment and intermediate results.

System analysis specifies “how to accomplish the objective of the system” while
system design focuses on “what the system should do”.

Open system interacts with its environment, since it receives inputs from the

environment and delivers outputs to the environment.

Examiners: | 1- Dr. Mossad Wageh Hassan  2- Dr. AL Sa ead B mway”
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