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ABSTRACT

This paper introduces a Visual Intelligent Computer Aided
Instruction (VICAI) system It consists of three subsystems, the
first concerns with the personal computer hardware and architec-
ture (803868X processor). The second subsystem is focused on its
peripherals. While the third subsystem gives advices for repair-
ing any troubleshcoting’ that might occurs in pesonal computer
systems. This is done through a dialogue between the system and
the user. For surface and deep representation of knowledge base.
The system is designed using both rules and frames. Also, the
system is highly use visual display and coler graphics which are
likely accepted by the user.

KEYWORDS : Expert System, Visual Programming, Computer Hardware,
Troubleshooting.

1. INTRODUCTION

Artificial Intelligence (AI) now encompasses a variety of
technological areas. An Expert System (ES) is the first true
operational application of AI field. Generally, ES tools consist
of three compecnents: a knowledge base that has a representation
and contrecl structure; an inference engine that has a rules in-
terpreter; and a user interface which determines whether the sys-
tem asks guestions that the user must answer or offers menu of
choices. In practic, the difference between the ES and the
conventional program is at the types of problems to be solved and
the way in which the problems are to be solved. Indeed, ESs are
particularly well adapted for the resclution of certion sorts of
problems where:

- A great quantity of information is provided.

- The information pieces is not fixed, but progressive.

- The information pieces are rather of the heuristic than

algorithmic type.
— The symbolic treatment of the information leads to as
numeric treatment. .

- A qualitative analysis of the problem and its context has
a much, if not more, importance as its guantitative
analysis.

- The path taken in order to come to a sclutien is just as

important as the solution itself.

Two essential gualities come out of this; the possibility of
a relaxed man—-machine conversation, and the system’s capacity for
intlligible reasoning. These fwo basic characteristics clearly
define the appropriate areas for this application. They are all
the areas where an intelligent interactive system is necessary.
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There are three main areas of ES applications, these are systems
which help [3,4,8,13], problem solving [6], and teaching ailds
[5-11, 22-30)

The first application area (systems which help) is divided
into two groups; diagnostic aids {4), and design and manufacture
aids [3,8,13]. The first group is concerned with system diagnosis

while the second contains different fields, such as stractural
analysis, architecture, electric circuits, industrial drawings,
etc. It is expected to go further than the current CAD/CAM

systems by posing solutions teo the operator.

While in the second application area, the ES is used as
problem solver [6] in the following fields: rcobotics, recognition
forms, games, and automatic demonstration of theorems.

The teaching aids systems are designed for students as
eductional services based on Computer Aided Instruction (CAI).
The existing computer teaching aid systems {5-11,22-30] are
introduced to improve the guality of eduction at low cost in
different subjects, such as geography, electrical circuits,
internal medicine, mathematics, statics, numbering systems, and
computer. Traditional CAI systems have one of the following
characteristics; either they are incapable o¢f solving the
problem, or they are abkle to do it. They are mostly closed
systems, unable to reply users questions. The ES has knowledge
of that which it is teaching. So, we should realize that the
traditional CAI form of instruction has become rather old
fashioned. Consegnentaly, ES is used in eductional technignes,
where the contents and instructional apprcach take the form of
semanticaly related concepts and inference rules which result in
a less rigid instructional apprecach. The most significant aspect
of all type of such systems is that a user may interact with the
lesson based upon individual needs by choosing his/her own se-
gquence and direction through the materxial. Most of the systems
are experimental and not widely used. It is just that these
prototype systems do not have all the gualities required by an
ideal system. Moreover, the transfer of expertise from man to
machine is neither straightferward nct easy.

This paper introduces a Visual Intelligent Computer Aided
Instruction (VICAI) system for teaching computer engineering
course., The system can alsc deal with fault diagnosis. It is
designed according to some design features to have all the
qualities required by an ideal system. Finally, the proposed
VICAI system not only a new eductional system but also a new
highly visual user interface.
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2. VICAI SYSTEM DESICGN

The Visual Intellingt computer-Aided Instruction (VICAI)
system is proposed for teaching computer engineering courses
{hardware and fault diagnosis). It is developed to overcome the
disadvangates of the existing approaches ({5-~11,22-30). The
proposed VICAI system consists of a collection of 1intelligent
programs; a knowledge base, inference engine, knowledge acguis-
tion, and user interface, as shown in figure (1),

The knowledge base contains a great amcunt of information.
The ways of knowledge representation are rules, frames and
semantic nets. The rules are used for surface representation, in
terms of facts within statements and relationships between them
as objects. While, frames and semantic nets are used for deep
representation of structure data (hierarichal} and encoding
information, where set of attributes are associcated with each
frame .The knowledge about the way in which information should be
used 1is defined as "metaknowledge". For fast execution, the
pieces of information are stored in independent modules,

The Function of the inference engine is control structure
(reasoning mechanism) by using the stored knowledge in a
meaningful way. This task 1is carried out by a sequence of
elementary cycles as shown in figure (2). It has shon that, the
inference engine is the key to the system, which examines the
facts and executes the applicable rules according to logical
interface or contrel procedures.There are two strategies of
demonstration; forward chaining and backward chaining. The
proposed system 1s able to make deduction by means of both
forward and backward chaining, to reduce the number of
possible combinations, by minimizing the number of returning
arcs. The inference engine is based on either propositional logic
rules apply directly to the facts, or first-order logic rules
that can be applied to a whole class of facts using variables.

User interface is used to handle communication with the user
in natural language. False user’s reply method is judged to be
false by the expert module and if the user used a correct method,
then the mcdule decides to ask for more details. It can
also, «c¢all the expert module for all the information which
1s ceonnected with this field in order to evaluate the user’s
reply. The user may intervene in the solving process by guiding
the system by strategies.

Knowledge acquistion is used to serve unfamilier users with
the implementation and interrelationships of the abstract data
types developed for an application domain. Also, it is used to
assist with the development of the knowledge base, and check in
comming knowledge for possible in consistencies and redundancies.
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The proposed VICAI system consists of three subsystems each
of which has its own function. Figqgure(3) gives the proposed
VICAIL's frames for each subsystem. Using DOS commands and the C’s
functicons, an inference engine is designed to link and control
these programs with a help menu. Figure{4)} gives a part of the
inference engine. It produces the main menu screen of the
proposed system as given in Figure(5). If we move the arrow on
the help and press the Enter key, the help screens will be
appeared as in Fiqure(6). The three subsystems will be explailned
in more details as follows.

2.1. Hardware Subsystem:

This subsystem describes and explains the personal computer
hardware components and architercture of the processor 80386 SX,
In this subsystem, the knowledge is represented in a frame
scheme and starts by displaying a help menu to guide the user
in going through the program, followed by a block diagram of the
gsystem mother board as shown in Figures(?7) and (8). The keyboard
arrow keys are used to enable the user to move through  the

mother hoard screen. Detaills about any particular part of
the mother board can be cbtained by moving the highlight to that
part and press Enter key. Another screen, representing

another frame level containing more information for the selected
part, is then displayed in a very attractive form, Thee arrow
movements are also used to further down frame levels. This
resulting. in 3 submenus and 49 screens of information, connection
diagrams, and pen description of each component. Sample of these
gcreens are given in Figures (92) to {(1l6).

2.2. Peripherals Subsystem:

This subsystem can be selected as shown in Figure(l7). It
describes the computer peripherals which may be connected to it,
and gives information about some of them to perform specific
task. Names of these peripherals are displayed in screen of
Figure(1l8), and more information is given for the most common
used peripherals. The user can select one of them from the menu
using arrows and pressing Enter key as in the submenu of

Figqure{19). There are 2 submenus and 13 screens describe these
peripherals in details. Sample of these screens is given in
Figure(20). Finally, the wuser can gquite transfer from any

screen to another by pressing ESC Key.
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2.3. Diagnosis Subsystem:

This subsystem enables the user to repair most of the
troubleshcocoting that may occur in the PC set without any external
help. The knowledge bases used in the diagnostic subsystem are
formed by obtaining information from human experts in the field
of personal computer service. It is based on heuristic approach,
a rule that tends to get closer to a solution, which is capable
of tackling serious hardware problems. The knowledge in this part
is represented using both rule-based and frames schemes. Rules
are modular “"chunks" of EKnowledge of the form "IF situation THEN
Action”. The frames scheme allows a deeper 1lnsight into underly-
ing concepts and causal relationships and facilitute the im-
plementation of deeper-level reasoning such as abstraction and
analogy. A frame is a record 1like data structure a form for
incoding information on a stereotyped situvation, a class of
objects, a general concept or a specific instance of any of
these. Figure(22) shows a frame representation of a part of the
hierarchy of the diagnostic subsystem. The Figure shows one frame
representing a particular type of problem (display problems)
another, a hole range of problems (start up, run, keyboard,
display, other). Associated with each frame 1is a set of
attributes, the descriptions on values of which are contained in
slots. Slots can also store other information. the strength of
frame-based systems derives from this hierarchical structure
which enables frames to inherit attributes from other frames
located above them in the hierarchy.

From the diagnestic menu o¢f Figgure{22}, the system 1is
transfered to a spe¢ific problem. Then, a dialoge between the
system and the user is started and continued until the system
identifies the fault and gives advises for repairing. There are 8§
submenus and B8 screens. Samples of repairing procedure are given
in screens of Figures (23) to (29).

3. PROGRAMMING LANGUAGE

Expert system pioneers developed symbolic languages, such as
LISP and PROLOG, which are the forerunners of the more natural
languages used by expert system tools.From a theoretical point of
view we can certainly confirm that a tree type of data structure,
which is the basis of LISP and PROLOG, is not the best cheoice.
From the practical point of view the most general first~oxder
Logic inference engines are not often written in LISP.

Recently, more sophisticated expert system tocls and
simplified wversions of symbolic languages have become available
that include a control and logic structure, and such features as
menus, windows, and frames. Moreover, it has the characteristics
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which make it easy to read and operate. Therefor, the languages
such as PL/1, PASCAL, C, BASIC, and FORTRAN are then the
languages which support existing and future expert systems.

However, there is nc good reascon to invent a new programming
language to write the required expert system if one exists that
comes close providing the necessary requirements. Also with the
availability of graphic workstations has come the increasing
influence of wvisgual technology on language environmeants. For
these reasons, the proposed VICAI system is written in Turbo C
Language. It seems to be attractive uses in visual and textual
technology and includes a control and logic structure with the
features of frames, windows and menus.

4. OPERATING REQUIREMENTS:

All files are linked together with the Turbo C functions, so
they must be. on the same level of directory. These programs c¢an
be run wusing a personal conmputer PC XT or AT, The minimum
configuration is one disk drive (5.25 or 3.5 inch) with at least
640 KB of memory size and 1.2 MB of storage size. The computer
must be eqguiped with Enhanced Color Monitor and Enhanced Graphics
Adapter (EGA) card.

5. CONCLUSION

A Visual Intelligent Computer Aided Instruction (VICAI)
system is introduced as an eductional expert system based on the
visual technology. The user may have a self teaching lessons in
the persconal computer hardware and its peripherals, and may have
a good advice in repairing any trobuleshooting problems. To
accelerate the overall system processes, the system is designed
using both rules and frames to represent its knowledge base.

As the visual data information and color graphics are most
likely accepted by the user, the system is designed in such a way
that a novice user can use it through 14 menus and 151 pretty
screens and visual block diagrams in very simple and attractive
form. In addition the system contains windows and views within
the screens.

The system performance is tested by a group of the
electronics section’s students to teaching computer engineering
course. The results of the final exam show that the students,
which were use the proposed system, have got the highest degrees.



. 60 Mofreh Mohamed Satem
REFERENCES

(1) D.R.Barstow, "An experiment in Knowledge based automatic
programming", Artificial Inlelligence, Vol.12, PP 73-119,
1979.

(2y W. Clancey , "Tutoring rules for guiding a case method
dialogue™, Inter. J. of Man—-Machine studies, Vol.1l1,
PP 25-49, 1979.

(3} M.Gondran and M.Minoux, "graphes el Algorithms", Eyrolles
1979,

(4} K.Konolige, "An inference net compiler for PROSPECTOR
rule~based consultation system", Proc-Inter. joint conf
on Artificial Intelligence, Vol.6, PP 487-489, 1979.

(5) A. stevens, A. collins, and S. Goldin, "Misconceptions
in student’s understanding”, inter, J. of Man-Machine
studies, Vol.11, PP 145-156, 1979.

(6) A.Bonnet, M.0. Cordier, and D.Kayser, "An ICAI system for
teaching derivatives in mathematics", WCEE 81, Lausanne,
July 1981,

{7) R.Davis, H.Austin, I.Carlbom, B.Frawley, P.Pruchnick,
R.Sneiderman, and J.A.Gilreath", The DIPMETER advisor:
interpretation of geological signals"”, inter., Joint conf.
on artificial intelligence, Vol.7, PP 846-849, 1981.

(8) J.Mc Dermott, "R1l: a rule based configurer of computer
systems", Artificial Intelligence, Vo0l.19, PP 39-88, 1982

(9) L.Siklossy, and J.L.Lauriere, "extending the relational
data Base model: an application of problem seclving
techniques” , American Association for artificial
intelligence, Pittsburgh, 1982.

(10) Jane Robinson, "A grammer for a dialoges", CACM, Vol.25,
No.1l, PP 27-46, Jan 1982.

(11) W.J.Emond, "some Dbenefits of Microcemputers in teaching
statisticsg”, computer & education, Vol.16, No.l, PP 51-54,
1982.

(12) J. corbin, and M.Bideoit, "A rehabilitation of robinson’s
unification algorithm", Proc. IFIP 95th world computer
congress, North-Holland, PP 904-914, 1983.

(13) J.M. Fouet, A. Aquesbi, J.C. Bocguet, S. Tichkiewitch,
M.reynier, and P.Trau, "An expert system for computer
aided mechanical design", proc. IFIP 5th world computer
congress, North-Holland, PP 121-125, 1983.

(i4) "Turbo C" , Borland internation , 1988.

(15) Mike James, "Artilical, intelligence in basic",Newres
technical books, 1984.

(16) S. Taylor, "Open - ended problems for Mechanical
engineering students", computer & eduction, vol.19, No.d,
pp 241-248, 1985.

(17) G.Raeder, "A survey of current graphical programming

techniques", IEEE computer, Vol.18, No.8, PP 11-25, Aug.
1985.



Mansoura Engineering Journal {(MEJ), Vol. 17, No. 1, March 1992 E. 61

(18)
(19)

(20}

(21)

{22)

(23)

(24)

(25}

(26)

(27)

(28)

(29)

(30)

Michel Gondran, " An intreoduction to expert systems”,
McGraw-Hill book, U.K.,1986.

N.C.Shu, "Visual programming", Van Nostrand Reinhold Co.,
N.Y., 1988.

R.Rasturi and J.Alemany, "information extraction fromn
images of paper based maps", IEEE Trans, on software Eng.
vol.14, No.5, PP 671-675, May 1988,

A.L.Ambler, M.M.Burnett, "influence of visual techneology
of the evolution of language environments®, IEEE
computer, Vol.22, No.10, PP 9-22, Oct. 1989.
A,.0.El-Dessoki, A.Nazif, and Maher sayed, "An expert
system for understanding Arabic sentence", proc. 10 th
Nat. computer conf., pp 745-759, 1988.

Jasim T. sursoh and Nadia Y. Yousif, "educational program
for learning Number system", proc. of the 15 th inter.
conf. for statis, computer sc., soc. and dem. Res.,
Ain shams univ., cairo, Egypt, pp 277-279, Vol.33, March
1990,

Hany M. Harb and Abd el shakcur el samaby, “ EES:
educational expert system”, proc. of the 15 th inter,.
conf. for statis, computer sc., soc. and Dem.Res., Vol.3,
pp 239-273, March 1990.

M. Hirano, §. Minamoto, N. Qkuse, and K. Takimoto,
"Development of an Ess software testing support system”,
NTT R & D {(Japan) Vol.39, No.10, pp 1403-1410, 1990.

D.L. smith, "the ACT: Automatic Computer Troubleshooting
project™, 22 nd southeastern symp. on system theory, IEEE
computer soc. press, pp 383~393, 1990.

A.A.Fahmy, and H.Shaker, "implementation of the definite
clause grammar annotated", proc. of the i6th inter. coanf,
for statis, computer sc., soc. and Demo. Res., Ain shams
univ., Egypt, Vol.i, pp 41-52, March 1991.

Hany M. Harh and Khaled Nasser, "A frame based
Knowledgeable system arabic guery wunderstanding”, proc,
the 16 th inter. conf. for statis, computer sc., soc. and
dem. Res., Ain shams. wuniv., cairo, Egypt, pp 53~76,
March 1991,

Akram I. Salah, and Manal A.Ismail, "Decision table as a
conceptual -characterization of a rule-based Knowledge
representation scheme", proc. the 16 th inter. conf. for
statis, computer sc., scc. and dem. Res., Ain shams univ,
cairo, Egypt, pp 77-96, March 1991.

Aida O. Abd El-Gawad, "An expert system for personal
computers error diagnosis and architecture™, Mansoura
Engineering Journal (MEJ), Vol.16, ©No.l, PP E-60-E-69,
June 1991.



Mofreh Mohamed Salem

62

ANIONT FINIHIANI IHL 40 3TIA3 3SPE 2 (Z2) 3WN9Iid

APTd
GLINI S10vd 4D 35vd 3JIHL ONIHY
aND 1dbd NOILIY 3HL 1NO AdHYI ¢ NOILIONG3a (<}

1

S3INGYIHYA 3HL FZITWILINI % 3TNdY Y 3500HI = 33I0H2 ()

£

i

SINE FEYITNSAY INTWHAIEIT = NOILD3L3a (1)

7

SININODWED HALSAS IP3IA = (1) JHNald

NOILISINEOIY FI9a3TMONA

INISONI 3svd

JONTFHIFANI FGTFIMONA

AIYHHILINI 351

2SN




63

Mansoura Engineering Journal (MEJ), Vol. 17, No. 1, March 1992

STWYNA S.SKALSAS IVIIA = (£) Funaid
“ |
| 0530 N3d 10530 Nad| “253a N3 -353a N34 3530 N3d
_ T T T T T
[ IUNLIZLIHONY | | SNNLIFLIHONY || 3NLIILIHONY || FuNLIILIHIYY | | 3WNLITLIHIYY
“ TN LINT TUNSILNI TONHILNI TONUSANT TWNHFLNT
L \_w. _|!\7 ~ . 4’
r — T
| 3187 19dWDD _quH_quzou_ | _mmum>mm 309 5u3LNI | | norinaixa iimn
]
. ~aminT || "9IUNT | “mommmummmomqu_i 93LNT HaTH ‘mammmucmm ATHIWNN
HOTH TSSZ8| |HIIH ommmmW_ nd2 xmommom_ﬂ | RaN XS/8T08
T T \_. 4 1T

*

4

1

|

+

l

— I == — r _
imPUJm 0/1 WEDE oy _mwumjm ¢P¢Q7 HITIOHINDOD JYY0EASS Z¥08
“
WEHOY TG 30779 W3I1SAS
G/1I »3HLO0 APTI4SIA H07I02 wmeDK
]
AYTISS I TNOW qyvogAIA _ AT LNI M u mwmeQMmHai
|
NNy dfn F@¢Fm7 qUYOEAZA SHOLINDK
_ 1I1X=2 UHPmDZw¢HQ_ FJHYMOATH SIYHIHATS3d . d3H f
I -
[ I 1 ]
MNIW NIGW




E. 64

Mofreh Mohamed Salem

I{p)rotooass (. THYUDDEE TVAFH4ATAZE . 5T ig)Axaxaazno
I{y)TOTODABS
. rwsTgord 3Py cnege sIoTRsSEnd LWDS JO IIASUR S g 37,7081 L8 Axmxesano
seds1 pue weTgosd SYYR IO SSTEC 2U1 MOUY WED JIEM gL C3Tnes,  §97°Lg)Axaxsiine
tedas o3 AZ 9Yx Io zasn 8gly sATE{ 1 W 05T’ L5 ANLIXSIITO
slg)aorooaasi{, SWVEO0Ed IIISCHOVIA . 0ST7L5)Axaxeaino
!{p)TOoTODq 88
¥2INT gsoxd ©ag: :xed 3BTl 01 HYE CELHDITHOIN 8W3 butsow Ag. 507 ig)lxaxelano
d Aue jo uwoTawwIogut 385 03 XEST IGI FATgEUA puw mouopumuuan..cm~hmvmzuxmuuso
:{_9gf ow: JO F30amodmod TTEE 9W] SAFTCSTP 3T, 'SL°0LR)AX=xE3In0
{(pizZoTOoDaRS ! (T 0 D) TARSEXS108S
1 HYVESDDES FTEYMTEYH L C§LEe)Axmwasino
({70 ‘0)BTAZEIXDIIES ! (B TOTOOLAS
IiD°D°DLT 065 "DZZ0S)PEIRY
FIp°D‘SET DESTSPT 06 PEIEY

(oD 0TT 065 0L DS PETER (KT TIOTAZSTTIFIAS

(DT 009°STT 09)Ieq

S{S0Z 008 08T 09} IR
S{OET 009 5L 09)lIeg !{p T)eTAISTITRAs
_tpcrogz)Axaxaaane I(z o'Tlevdasawsizas!(Q)Ioiclnes
({D‘0'SSU06E ‘DL 0LTIPEIRG! {TT T)eTARsTITIAeS

11t -6z+33  T-00T+3 Z=T=23 "7+T+3)3Eq
${p'1)eTA3STTI3es8] (S=-Ti57=>T 1 1=T]T02
IpE=22:08Z=3
Ho’TerE BES T Tl pETeql (6 TietdAasTrTzRes ! (plIOTCo08s
!{p)ebedaatiaeies
2373 auyl(ldrey
[ ({})punosou: (p)ieTap’ [Z)puUnos
1
[p 3)aeTd

PloE1ER

‘{1’p’0)eTA2souTTaes

fintgedtlz/Ti-x)Axaxelano! (TiIoTooaes! (T 0 0)aTiasax ==1-1-4|
uﬁcca.maawhm4nn~N|J+>.~iﬂ+x.mlnlm‘w;gnﬂvmnqa (2= E=T<X'T+A ‘C=T~X]) BUTT
Fulle—mek g=T+x T+l ' z+T-x)aThueldaz./ (D} Z0TCTA8S

D{meh Tt K gox)TRgl 20T )@TARST

] lpT==FiT=»T11

(o'F oM T A X)Tz0us13

R B A B o 1 5m R R BN ML R0 4 M A o m a3

{
2 oaobh
1
|
(TEmal{0 5T 15 “A)Tanom
lotmKkftpr as 2’ K)goacmjaste{ {¢1 3570 06) Ior0@IpEr=L2velS] ({-—==T8)3F7 1-2=15
TgL ESED
IveaIgiTs=n 1(p‘GT 1S ‘A)Taaom
[sgmedftpt as a Ky TanomiasTal J{pT 38 v "DET)T0AONIQ6=Ki0=TS ] (G==T5}37
IT4hels
Ipg esed
}
{ligo3eb) wazims
}
(D=AaxX) MH
{
{fxeaaq’ (TIOK -8xa~betp.lToexe! (0TZ 00¢)5Tes]) 7T ased
{ rxeazgf (TINR .@xa-Tad ) Toaxs (D5 °00Z)3TEM) £ aSTED
l hxﬂauauﬁddmz.-mkm.vnmn-u4Umxmuﬂonu\GONuuqmny"o aged
| ixeaxqg: ()dTonuen: (gplebedrensTalas) :{ ased

‘ypaxq{iio)aTxasl [judeshbasoys i {}951a8DIeET) i BSED
] lalgsa1as

] (ETmeiaxy) 2y

Sllgsaebadany

: piis

{lz g o)atézsaxazzas !(1)abedantnoenas
ffldrau{p==1)7T

f74'B 3ol iTraleT

o

TOEINDD maammaxaEaxazE
A A RS R e Ak R AN AR AR AR A LAR AL L s A A RA LA AN L AR AR A RS R E R AR S A A AR AR s

f{grlIofeczesi{g p olatiasinalaes

Il
P v

W OEETSY) AXaxesano
flplxoTeD39s
‘GyiAaaxsiann
5! {yiToTO533s
‘gtEr1A)zaa0m
I{gr)aoT0ootes
eTii8xx@1zes

f.moTIoatas: TOTIOH:
I{_za3ug SMOEEY “

TA2S1X82288 (0 D SHE T Or— () Orem 85 G2 OV PEXRGI (YT T OTARSTT
[fy1=7pigr==+7d!28=0"
{20=TR TP=0) {A==B)7T } (+-5:5>B:p=b)z0T: (2 'p 0)eTi2gaxe2
f{yUST. ANSEW NIVH . 087002 SE°DZCITIRUSTIZILTD
"Ser‘sor’cRSETIPETRq (s 1)eTiasTTTIAesL /1007 -
Tyaesil{plIoTooaes ! (GLE 5L 5L
(DB 546 "0D0TDOLIE

daaTiovzas
nezepydeszs
“EmD ‘S WY
}

[A)TEaD

) {
Tie7fzsTyzaes
{4} zoT00308

_ )

(X 225 Ajzanow

{

SlotolaT

f{1)ebedrens tanas
:({)gezgs- () yeIozvn

i apomy IeaTIpRiudeISITUT

I(fas)gon gL 56T mXeIIn0! (0E+A 09T ATORTIZRG (D

~ IHVDE=3pou

! IHYS3=Spou

INDIF=JaATID

:{awoz TTPus)acoFrbgTeilstSax
:{anoz jiTessues)aunojrbgrsastbes
{[awey xeTdT=3)aweytbgraastSex
Jzealap ¥OAVSI)IsaTIpTEgIEnsTEes
!TPATIP 8pPOom WY

)

{) ojem

!Qéed ‘TS ‘Smas‘Aaxy JTT

21,800 oi 3TXI. .dToR_~"_oTisoubeid. ‘. ST2 oudTIs4. '.aTenpIvh.)=[c]yom. IwnD
zezys peubrson

TIVIINGx PTOA.

<gTOTPAsS>apnTantd

<Y 253202459 PNTIUTH

<Q ICTTE»OPNTINTE

< oiTodx ApnTouTé

<g-eargdexh> apnToor#

FIGURE (4)



65

17, No. I, March 1992

Mansoura Engineering Journal (MEJ), Vol.

(8) 34nad

i RV

S1DTIS O/1

|
1e43ued 0/]

_OEEZe

E1€P DAL

{8) 3un3l3

.i..i....._.nu...... U_:Unnu,

©_awingwed sy !.n_._u*du. w037 I0Ble ATUL IMRIODHS L) M3

poe anua...oa OJd B4y 40 awsno sy sdieq 37 :

n._ns wyy ..us-.u...cu“?.a;uauna...ufo.....
VERETOSTE 11 § WOHOOHY SHUTIOHUH

W&HMMDHGMHQ
‘syeasydIaag

alenpaey

;L.I!IIIIW\

e 3 A e e

B ONZ zHaz




Mofreh Mohamed Salem

E. 66

{c1) 3dnal4

1 i T!®bra
P | I T e
- AQ) wo)jn|os
d 1581 E \D__v..l t::ui.?_truon_ MMM...ﬁ”n._.q.. H."?ohnww“.__umwm.m
EEZe 4] Hl1r a8yl e
ag Mn— hD QD MHM 50 ad] Jesbajuy ..-E—u.n €1 CEEER (Rl 3L

A ) e

wRLsel] §00[g [EUIET] SRLzn

FURS LSET0 300

fnieig Sute

Fets gl Wi
KEGE

sl

N ddag
et iy g .

1328 A0

(0L 34¥nsld

13954 Wan vd00 aInd Bosa

SIv13PRles LidBINT

L SoNO1 DM L rsnougy

3

LHIN KI5 11K 300020
ﬁ.Q.uh&n._,; Ecuu.ﬂaﬁ__,..
e
H..U\EE_
5] M ﬁ
10 S8 B_cﬁ.ﬁ_ LS

usns] I

wiae
MOLL Tl

NS0T | | SS9 |

AT B

1IH0 =g LN IH3393 1141

HWGEIC

. BONIINDD 0L ASX ANU 5S38d

BHUOjatd {ITUNIIBLJTUS [RaaEg
110-12 » pue ‘SiB)Fi6as azanina-
JrJeusd 31G-ZL INBi® 4O Bl ¥

TR BUY NMUEJLO3 U ejep By le

WO IEINITED

SF2IPPE WO] 3380 )W puzapiatp
‘RIQ]3IMM Fpeeds Ty eJEmprey
1w 1Eaed [EFI805 DUT BRODOIDW
Y] EUIEIUOD JTUD OAUGD B e
ihaE E}JUNGITE E}| 9 WUu] oy
Byl CLOIIDNAIFI] Byy Pa|dund O3
pRaINDEd S3jun Jm:mpe tle yin
BIED]ANAOD B0, RAAY T BDEND
WD SN AU WOS) BUGEIONS 3]
ey} WoINDexas W0 UG] INDEME oy )

LH1A HOTANDENG 31

‘afu-ce  O3H3IL-9C

32-p9 WEN-SG
LA e ]

o9M-29

*50-T9

25009

“3ru-gy  KDD-4E -
"ITU-LY - S9(-BE

*E(-595 80A0TTH-LE

: QUUDE 11NJH 103 INT
U N1 Q3 LRNOK N3HH QSN -
T




67

Mansoura Engineering Journal (MEJ), Vol. 17, No. }, March 1992

(8L) 3¥N9I3 (¥l> 3¥n913

—munoeds o 497 ATE E8A1g f%.//ﬁmfwzﬁaﬁﬁ
JE@a ®y) 40} [£U515 3} UK 0UIH mwo&ﬁ._wum:._w» [ 34 HADY N/M/// N :
R

C4W]CUU0] paERgRay Wy J0) [Eubiy ”..J!
= L) - E
iFR|BE _dIYD TnO] Bapide e Wl 193135 JIHD ZRO6 0 E9 | SOEVOE S SRS AT SO G
CTINA wiog XL Y PUT NG wind.I. W) S0 Byfg L
IUED] JIUEIE JIBEB] By GRBNBG L4B)ANG ud]IDwLIPIg . TIRARNG RG] BATITE LE E] AQUSH
3 O UCEIDALIE U3 F104IU6D INS wi¥O-x 0u3y | O 8€ | . G0N~ | -
. S1EUB1Y IDdOM- ' M) wyy woa) ROV NI
y: BAjaBp Oy DEEEE KG RRSD F] LBT JOTI35 dIHD 1] sz LBESD- i
“yOnJABjw) Sy3 3DW[ES O) QLZZE ha pasn BN NIOd 40 FSuaaU) Byl I (3HINNT KOG TWONEHLIH3d
ve 51 133133 dIHD (30152 MITI0H NG JdNUHTIN] 1] 62 | SQEHINI- 3
0 N o Rouesnbad By 5 S
30N 193u] ®y3 30918 01 Dezzs A PREA . Ny 000U ) 4 By JyEy o S§ 0070 TRAHIKIING
uve s;r (037135 JIHT (WIISUD T HITIOMANGD ST K] a 6Z | SATHINI- TOWNID30Hd JO 3 1hmRa BUT ST X000 WIL1TAS
‘PARBPR[NOUNDE Bulaq ST JONJJISBIU] ST IBY] BD)NBp :
v:_wug._._auc_ UE EIDNLISUL 300 INONIDY IdNMHB AN 1 ot BiM1- DY A0d 40 BEJBAUL S} ST GILWINNI NOOI0 WHIHL IH3d |
FiOWBW 10 SEDINBP [EJeyD)aBd 03 LOYY P THRISAL puw
—E4B00 BYTan g T BujleDipuy TRUBTS 3| [ AHOWTH o cr WK - WIID0HS #3edsumd 0) pasn S3N0Uf 1l AN
“ENG Ejep By} Uo E)ER By pEed
a3 BI1nBF _O/) PEIDBIAS E1DNLISU] (EUSts 3TN D/ osy ¥E H01-
“STHy BIEP By} DJUO EYEPR K3 @njdap HO11d1HD530
o3 BRAwR O/] PRIDITES FjONJISU] Jrudis guIy 0] 0s1 EL o1~ 5
wofjardaseg »OF | GOy :_L._ (=12 %

[ NOUdDOSHEa Nid

(51 3un9ls !

R P S B AR g e P 2

TAImy; reg reoed g

=Na piwda
=ha Wi IHDD

e QIET1 ONY-
00N ADE

ENUETESHIOT)
- [ifre]




Mofreh Mohamed Salem

6§

(02} J8nald

wons

A0y JUcu un !u.’v Llr-«o fue uo Ql-nl._v.\_._.—... ATyl - Ir'!LUneI.U._r.sHB ;_L.Llaﬂﬂ.vc

BUOIYSOUD WYL YITN Aden RJUO OO wyl Cs3iyceds u!-b,! ANG Tsojyowas

ABITEAEYD pue JKB] UCTIN|OSRU-UBjY hejds)p 03 paub]sep ele n.:uu—..-uz wEBY )
Teleh 23 (HHOQ) S20) fUOU BHAIUDOUGK BA] 4P~ uUI.._n =T
T —— Oju unop Lexo4Y B UED 4R

BU3 PUE UG} TUOU BUOUNDOUOU B BJ4E FEjJ0BE}ED o[

(Bl) IYnald

4@ ATTME) Dd BYY U3Tn pesn =g ued 1FUY EI0TUOH IO =adA

Aloang
P4oT oBpln 4Bnogd

T

= shoanaol

(81) 3dNal4

STesoudTaog.

JR3uTad —%
—£
7
mauﬂu:a:a;q

‘SENTJAp AHSIA

paeOghRa))

:;mmo,mh yﬁym

;Umvmocmmﬂc
~ Speasydiisd

aiEnpAeH

e, T

_ .DZMS:ZHGE




E. 69

Mansoura Engineering Journal (MEJ), Yol. 17, No. 1, March 1982

SNu mmeE

340053 0} 1S3 $534

1

_»o_um_v mtwwwco £§_%B }0US | 8ADY NOA
N (N/A)LADidsip o2.1u00U 4o SuDjgdesq 140LS | 8ADY NoA.
N (N/A)2ds8q jous 7 Buo| | 8AoyY nok

N "~ {N/A)edesq paoys | Buo) | BADY NoA

N (N/ Ay deaq juoys Buioedas eany nok

N deeg SNONUIJUCD B8ADY NOA

N (N \ Cncwaaoﬁr_z\m\,&ﬁo: wco ammm ou m;om noA

Az\c%ﬁ P

°g
g

(22) 3dn9i4
T R VA

__mﬁmqmomm -nS_m_ THVIS

sTeasYydI a3d

a1 manmmm

Dzmz Z HGE




Mofreh Mohamed Salent

E. 70

(82) FN3al4

JuuIw ansoaserp o) 0y (g)
WOPN|0S3I-YBTY OU 10 UCHN|0531-49f ON (G)
pafeydsp 12jereqd peg (7)

£)
2)
Ledsrp on Ef

(
uofyezIuoqIUs [guoziay ON
{

TONBZILOMTULS [BINIBA ON

smpwoid spscugery o) umas 9 {7)
Bsea Tau0| 10 saddn w s£E)s preogdsy (g)

i juan 2(ay a10w7 20 F0Y (7)

Ierer Juow KU 10 (e je puodsas 3,nom preogday (7) g

(92} FINOi3

IBOID IASIR JBYIOUE LOTIIESU] AR Y CJEYIEUE Fu) PpUe XS|P BA0UDH ®

) T tHsAIE FHaOn Bajag
JOOPp WEO[D CARIP JARSUIRL DU BADWEH CJO0R Ue0D AL INjBIED m

_HmRTIEs Mmul - S RGN Shdie DD U A
TNWsW O[SsUaferp s} 0} WIYal Of
JIOM 0T (M SSLnus pasogdey ‘dn syoo] JoNdmo]) << §
passaoe 8q ,._mn UED ALY << C
SLLL L SALTD 12N << §
JYLLU 30U [ BALIP 3TY) <<
poal [ 24Up 28N << g
pBar 1,004 2aLIp aU) K




