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Dear Reviewer .

I thank you for you humble review and valuable comments. I have done the necessary
major and minor corrections as mentioned in your comments. I put forward the
following points for your kind perusal and consideration

1. The working media that is considered in this paper is steam and the
thermodynamic parameters are considered only for the steam circuit and
cooling water circuit. The method can be adopted for any working media in
the petrochemical energy systems with.suitable thermodynamic properties
software.

2. In practice we need to find the real value of the mass or energy flows which
requires the design of héat exchanger, boiler and condenser size which has
dimensions. Also to locate the energy destruction for example in k€W in each
component and the rate of change of this value with time requires the
dimensions are to be specified. And eventually the governing equation takes a
dimension form.

3. Even though table 2 is general information, I have included as it is significant
for explaining the building of mathematical model especially for new
researchers. Also the table explains how to create the additional equations
required for the mathematical model.

I appreciate your time

Thanking you

Dr. Idris Elfeituri
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Appendix A: Residual and Norm Residual of the Mathematical Model:

Equation : Residual

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

Norm Residual= .571425E-04

No.
0.00000E+00
.000000E+00
.133398E-02
.150315E-03
.000000E+00
.000000E+00
-.736573E-08
-.596046E-07
-.211997E-08
.315826E-02
-.253594E-02
.871718E-04
.000000E+00
.000000E+00
.000000E+00
.330615E-02
.000000E+00
.139561E-02
.000000E+00
.349135E-03
.000000E+00
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Equation:

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Residual
No.
.327826E-06
.273107E-03
.000000E+00
.000000E+00
-.208616E-06
451686E-03
.000000E+00
.000000E+00
238419E-05
-.122571E-02
.000000E+00
.000000E+00
.402880E-03
.000000E+00
.000000E+00
.000000E+00
-.163983E-02
.000000E+00
-.476837E-06
-.461460E-02
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Exergy efficiency=31.80 %

Net heat rate = 11320.70 kJ/kWh

Net specific steam consumption = 3.97 kg/kWh

Net specific Fuel consumption = 257.62 grams/kWh

Table 4. Data Comparison at the Significant Flows

Flows Values of Mass Flows Estimation of Deviation in Percentage
Model Results Manufacturer Data
1 67.461 70.299 4.0%
6 .166 .168 1.2%
7 67.301 69.363 3.0%
9 .045 046 2.2%
10 6.9 7.238 4.6%
11 5.933 5.978 A 0.75%
12 5.800 5.936 2.2%
13 48.615 48.696 0.16%
19 54.621 57.014 4.2%
CONCLUSION

A simple method for modeling the thermal performance of a steam
- power plant at steady state has been designed and analyzed. It is proved
with the obtained simulation results that this method accurately and simply
predicts steady state performance and exergy destruction. As shown in
Table 4, the results obtained at the significant steam flows were compared
with the manufacturer data and the percentage of deviation was estimated
for accuracy of the modeling. It is found that the modeling shows a good
percentage of accuracy with the manufacturer data. Finally the feasibility
of this method in modeling the other categories of energy system can be
done as the extension of this work.
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Node
(%)

9

10

1.91

1.97

631
2120
2.805
0.291
0.2911
0.401

77476
759.0
14.993
4.926
42.73
407677
522.85

3026.4

167.2
61.43
1059.15

Exergy Destruction in Each Node
Node

1200 157.835 67294
5541 155.755 68550
0.065 37652 18593
0.065 37.652 75254
0.065 37.652 1087.40
10 200 8394
175 20016 84.048
1.5 340 142509

(kW) (%)

11019785  56.406
0.000026

0.0 0.0
0.00401

45474 0.0233
0.00055

10762.0 5351
0.558

20103 1.03
0.00087

3900.0 2.00
0.446

3129.8 . 1.60
0.0355

520 0.02
0.011

16.00 0.0082
0.1012

91.5 0.046
0.387

Total exergy input= 195363.4 kW
Total exergy destruction =133221.236 kW
Total relative exergy destruction in percent =68.20 %
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11

12

13

14

15

16

17

18

19

20

67.46
6.91
58
0.045
0.16
1780.25
1780.25
1780.25
167.2
61.43
1059.15

(kW)
0.05
7.842
1.08
1089.93
17
8714
69.5
210
19775

756.06

A\

v

kg/s
kg/s
kg/s
kg/s
kg/s
kgls
kg/s
kg/s
kKW

kW

kW



41

20

20

20

2IM

2M

12E

-M[1]+M[31]=0.0

-MI17+M[10)-M[291+M{31]=0.0

-MI1Jh{1]+M[107h[10)-M[29]h[29] + M[31]h[31]=0.0

Table 3. Results of Mass and Energy Model.

Flow
No

© WO N G ™W N —

P
[bar]
118

100
87.00
87.00
87.00
10.00
1.20
21.81
6.023
1.15
0.062

0.062
9.00
8.00
10.00

75
1.2

5.541
1.093
5.541
21.8
5.541

T
[C]
2142

157.8
520
520
520

482.088

177.89

334.816

192.773

103.584

36.783

36.87
36.87
38.55
250.3

38.97
177.7

99.5
444
191.503
162.1
155.8

h
[kJ/Kg]
920.25

671.56
3439.68
3439.68
3439.68
3439.68

2830.431
3100.50
2833.52
2573.12
2287.42

154.042
155.167
162.102
1087.40

163.799
752.535

417.30
185.93
2833.52
685.50
657.24

p
kJkg.K]
245

1.90
6.74
6.74
6.74
7.71

7.654
6.86
6.93
7.03
742

0.529
0.530
0.550
2.804

0.555
2.118

1.30
0.63
6.97
1.96
1.90
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Ex

(kW]
13757.66
195363.4
25397.2

0.0
98923.21
234.624
98688.6
189.15
26.5206
7546.12
47714
2986.23
5586.34
67010.3
65000.0
3900.0
61100.0
31.843
77.287
136.004
4278
8854.2
148.675
6.007455
8946.9
2072.2
16.6924
4701.6
780.
6886.2

morQ

(kg/s or kw]
67.46
195363.4
25397.2
© 00
67.46
0.16
67.30
0.16
0.045
6.91
5:93
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48.62

67010.3
65000.0
3900.0
61100.0
54.62
54.62
54.62
0.16
8854.2
54.62
0.045
8946.9
54.62
5.8
5.93
6.91
67.46

units

kg/s
kw
kW
kg/s
kg/s
ka/s
ka/s
kg/s
kg/s
kg/s
ka/s
kg/s
kg/s
kw
kW
kw
kw
kg/s
kg/s
ka/s
kg/s
kw
kgls
kg/s
kw
kgls
kg/s
kg/s
kg/s
kg/s



19 9 7m +M[18]-M[191=0.0

20 9 6E +M[18]h[18]-MI19Th{191+Q[401=0.0

2 10 M +M{19)-M[20}=0

22 10 9m +M[8]+M[19]- M[20}-M[21]=0.0

23 10 TE M[8]h[8]+M[l9]h[19]-M[21]h[21]‘Q[22]=0.0 h{20] unknown
24 11 10M  +M[211-M[351=0.0

25 12 UM +M[201-M[231=00

26 12 M +M{9HMI20)-M[23]-M[24]=0.0

2 12 8E M9]h{91+QI22]- M[24]h[241-Q1251=0.0 h([23] unknown
28 13 13M +M[24]-M(34]=0.0

29 14 14M +M[231M[26}=00

30 14 I5M +M{12ZM{23]-M{26}-M[27]=0.0

31 14 9E +M[1210[12]+Q[251-M[26]h| 261-M[271h[27)=0.0

32 15 1M +M[271-M[33]=0.0

33 16 1M +M26]+M[281-M[30)+M[32]=0.0

34 16 10E +M[261h[26]+ M[28]h[28]-M[30]h[30]+M[32]h[32]=0.0

35 17 18m +M[111-M[281=0.0

36 18 19m  +M[29)-M{32]=00

37 19 20m MAHM[30)-M[311=0.0

38 19 1E MI4]h[4+M[30}R[30]-M{3 1 TR{3E]+ Q[411=0.0
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Table 2. The Mathematical Model of the Balance Equations.

Equation  Nod Equation

No. No Type Equations Remarks
1 6 1Add - -Q[I71=FGV Plant capacity
=61.IMW
+M{11+M[4]-M[5]=0
2 1 M
+M1h{1}+QI2)-QI31+M[41h[4]-M[S]h[5]=0
3 1 IE
4 S 1 2add *QBI-(-775)Q2=0 lDetermines boiler
0SS
5 1 3Add +M[4)- al M[5]=0 al =00
6 ) m +M[5]-MI6)-M[7)=0
7 2 4Add @, M5 Mi6]=0 0, =0.024
8 3 M +M6]M8]=0
9 4 SAdd O M{71M[9=0 0, =0.00663
10 4 2E
MU7IR{71-MI9h[9)-M{10]h[10]-M[1 1]h{11] - M{12]h[12]-M[13]h(13]-Q[14]=0
I Soedd T, QUAQISD ch e
Determines auxiliary
12 6 TAdd  Quel o 4 Q[15]=0 electric power
a, 4 =0.06
B3 % qususQuie
14 7 M +MI3HM(I8]+M331+M[341+M[35]+M[37]- M(38]=0.0
15 7 Mo MB7ME381=0.0
16 7 4E +MI13]h{13]-M[18]h[ 18]+M[33]h{33]+ ME341h[341+ MI35TR{351+M[37]h(37]
-M[381h[38]=0.0
17 8 M +M[36]-M[37}=0.0
18 8 SE +M(36]h[36}-M[371h{37+Q[39}=0.0
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The equations for various components of the system are given below in
Table 2. Performance relations are used for the boiler, electrical generator
and condenser which add 7 more equations which will result in 41
equations and 41 unknowns.

5. ALGORITHM

The algorithm of the system leads to a calculation process as shown
flow chart in Fig. 2. Initially the net electric power generated,
temperatures, pressures, manufacturer data such as boiler, turbine and
pump efficiency, steam conditions terminal temperature of feedwater
heaters etc., are supplied as the input data. With these data the
thermodynamic properties such as enthalpy and entropy of each flow is
calculated and shown in Table 3. By setting up and solving the mass and
energy balance equations as mentioned in Table 2 the values for mass
energy and exergy flow rates are calculated. The system of linear equations
considered has been solved by Gauss-Jordon Elimination [6]. The
unknown enthalpies h[20] and h[23] are calculated using equations 1 and
2. The residual for each equation and the norm residual are calculated [6]
and mentioned in Appendix A. Finally the power plant performance and
exergy destruction are determined and results are shown in Table 3.

Thermodynamic Properties Calculations

Mass, Energy and Exergy Flows
Calculations

Performance and Exergy Destructiona
Calculations

Figure 2. Flow Chart of Calculation Steps
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Turbines, pump shaft work and electrical energy are full transfers of
exergy [2,9,12]. They are taken as:

Ex,=P 5)
It is assumed that the specific fuel exergy is equal to its calorific
value (C v, ) and thus the total fuel exergy can be expressed as [2,12]:

Exf =my CVf (6)

The energy flow released from the system as a waste which cannot be
recovered by any method and reused in the power plant, (e.g. exhaust gases
from boiler) is taken as:

Ex; =0.0 (7

The exergy destruction in nth component is based on the exergy balance for
incoming and outgoing flows as:

N
or, = Za,.Exi (8)
i=]
Where the coefficient a; determines the exergy entering and leaving the
balance node, and:

Exl,zmi[ (hi_ho)_To(si—So)] (9)
Relative exergy destruction in nh component to exergy in fuel is:

r, =(5”"]x100% (10)

Ex,

Relative exergy destruction of the whole power plant to exergy in fuel is:

=3, (11)
The exergy efficiency is calculated using:

Y o,
Mg, =|1- *100% (12)
Ex,

The last of governing equations come from the performance characteristics
of the cycle's equipment and thermodynamic relations [9]. The following

performance equations are considered:

Net heat rate: (13)
Specific fuel consumption: (14)
Specific steam consumption; (15)
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a)- Thermodynamic Properties

The first step in the system modeling of any energy system is to
perform the thermodynamic properties of each mass stream as shown in
Table 1. The properties for water and steam were computed by the
polynomial defined by the international standard JAPWS-IF97 [13] and
given in Table 3. Usually it is not possible to calculate thermodynamic data
independently from mass stream. Mixing points needs mass stream data to
calculate thermodynamic properties. The enthalpy behind a mixing point is
calculated from the feed streams as follows [12,2]:

0[22]

= 1

H20) = o0l ey
Q[25]

h[23] = 2

(23] M[23] @)

This means the additional energy flows numbered 22 and 25 have been
assumed, thus the mass and energy balances form a system of linear
equations.

b)- Mass and Energy Balances

The next step is to perform the required mass and energy balances
around each node (system component). The mass and energy balances are
in the form [12,2]: "

N
Z a;m; =0.0 (3)
i=1

Where the coefficient a, determines the mass flows entering and leaving
the balance node and N is the number cycle streams

and
N

Zaimihi £Q, =00 4

i=1
for energy balances.
The mathematical model of the balance equations is shown in table 2.

¢)- Exergy Analysis and Performance

The step followed is the exergy balance applied to the considered
power plant is as follows:
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3. DEFINITIONS AND BASIC ASSUMPTIONS

An energy system is defined as a set of components such as
turbines, pumps, heat exchangers, control valves with streams of mass and
energy link between them. These sets of components compose the
thermodynamic process of the system and directly influence its
performance. The operation of each component in the system is
thermodynamically and economically dependent upon the operation of one
another. A suitable symbolic representation of the components may be
found in all cases of different and large energy systems. Each component
in the structure of the power plant is surrounded by a balance shield and
called node. Each node is connected with existing and entering flows. The
entering flows are marked with a (+) where as existing flows are marked
with a (-). Figure 1 shows the schematic of the power plant that is analyzed
with the indication of the balance nodes that are used for the mass and
energy balance calculations and a flow diagram representation of the
process (i.e, each one of the nth components is properly defined and the
connecting flows completely identified). There are 20 nodes with 30 mass
flows and 11 energy flows. The thermodynamic transformations take place
only within the nodes surrounded by balance shields. There are two kinds
of nodes: mass nodes which are connected with mass and energy flows,
and energy nodes which are connected with energy flows only. The node
number corresponds to the number placed outside the balance shield where
the mass and energy flows are numbered within the balance shield of a
particular component.

4. MODELING

Modeling provides the set of governing equations to be solved
simultaneously for the calculations and simulation of an energy system.
These equations are derived from thermodynamic properties, mass and
energy balances and performance characteristics. The system of linear
equations with large number of unknowns is solved using computer
package [6,8] to obtain all states including the performance and exergy
destruction of the energy system. The energy system modeled in this paper
is a simple steam power plant that will serve as an example of larger and
more complicated systems which can be modeled with this method. The
proposed method is performed according to the following steps:
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Table 1. Manufacturer Data And Assumptions

Fll\? w | Calculation Flow Conditions and Plant Data at Steady State

0 Order

1 1 Water p=118 bar, T=2142 C
2 Energy supplied by fuel
3 lost energy from boiler
4 2 Water p=100 bar, T=1578 °C
5 3 Steam p=87 bar, T=520 °C
6 4 Steam p=87 bar, T=520 'C
7 5 Steam " p=87 bar, T=520 °C
8 6 Throttling p=10 bar,
9 7 Steam p=1.2 bar, T=17789 °C
10 8 Expansion p=21.8 bar, n =0.8298
11 9 Expansion p=6.02 bar, n=0.8917
12 10 Expansion p=1.15 bar, n =0.8792
13 11 Expansion (wet steam x=0.88) p=0.062 bar, 7 =0.7040
14 Mechanical power
15 Gross electrical power
16 Electric power Auxiliary = 6% of net electric power
17 Net electric power equal to 61.1 MW )
18 12 Saturated water condensate
19 13 Pump Ap=8.398 bar, n=028
20 14 Water p=8 bar, .
i; 15 Water p=10 bar, T=2503 °C
23 16 Water p=7.5 bar,
o 17 | Water p=1.2 bar, T=177.7 °C
26 18 Water p=6 bar, T=99.5 °C
27 19 Water p=1.093 bar, T=444"C
28 20 Throttling p=5.54 bar,
29 23 Water p=21.8 bar, T=162.1 C
30 21 Saturated water p=5.54 bar, T=1558 'C
31 22 Pump Ap=114.45 bar, n=028
32 24 Throttling pP=5.54 bar,
33 25 Throttling p=0.065 bar,
34 26 Throttling pP=0.065 bar,
35 27 Throttling p=0.065 bar,
36 28 Water p=1 bar, T=20 "C
37 29 - Pump Ap=0.75 bar, n=0.85
38 30 Water p=15 bar, T=34 'C
39 Electric power
40 Electric power
41 Electric power
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presents the manufacturer data and the assumptions considered to calculate
the thermodynamics properties at various points in the cycle at steady state
condition. The consideration includes only the flows (mass and energy)
and components that strongly effect the operation of the system under
study. Thus, simplifying the real structure by omitting some of its
insignificant flows and components such as steam seals, air ejectors, flue
gases drought system, air heater and stand by flows and components.

Description of the Plant Components it)
1-steam boiler 11- steam trap

2- steam distributor 12- steam gland
3-steam expansion value 13- steam trap

4-steam turbine 14- Jow pressure heater
5-generator 15- steam trap

6- energy distributor 16- de-arator
7-condenser 17- steam expansion value
8-cooling water pump 18- steam trap
9-condensation extraction pump  19- feed water pump
10-steam cooler 20- high pressure heater

Figure 1. Schematic of the 65 MW Steam Power Plant
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1. INTRODUCTION

The stringent emission regulation that narrows down every day in
to day's scenario drives the need for design of an energy system that
strictly adheres with the regulations of the emission. Modeling and
simulation play a key role in the design and performance optimization of
complex energy processes in such energy systems. Knowing when and
where to use simulation and modeling technology is fundamental to
successful design and operation of an energy systems. Modeling is used by
academic researchers and engineers to improve their knowledge of existing
energy systems and to understand and verify the design accuracy and
important transients of the new energy systems that are developed. The
energy system engineer or researcher is often faced with the problem of
assessing the change in operating costs due the deterioration of
performance of individual pieces of equipment in the energy system and of
predicting the effect upon exergy destruction due to changes of equipment
or operation procedures. When presented with such tasks the engineer has
a number of techniques from which to choose to perform his evaluation as:
an energy balance (first law analysis), exergy analysis (second law
analysis), rules-of-thumb and heat rate test [2,7]. Numerous program
packages have been developed for energy systems calculations
[1,3,4,5,8,9]. The complexity of these programs covers a wide range that
allows the modeling of any system configuration. These packages,
however, lack the flexibility that is required for many advanced
investigations [3,10]. Therefore a detailed simple method for power plant
cycle calculation was developed based on the first and second law analysis
[2]. In this paper a highly flexible method that enables users to perform
detailed analysis and design of complete thermal-fluid systems such as
complete power plants, industrial and commercial energy systems and
thermal-fluid networks is developed. The method outlines the steps
involved in the design of energy system's model including the mass and
energy balances and exergy analysis. A simple 65MW steam power plant
located at the city of Derna in Libya is modeled mathematically and
examined for the analysis of the described method.

2. PHYSICAL MODEL

The system cycle studied in the ensuing analysis is a 65 MW steam
power plant operating in Libya [14], with three stages extraction to the
feedwater heaters. This schematic of the unit is shown in Fig.1. Table 1

47



9 b v e o ooy

v
Nomenclature
a Coefficient determines flows entering or leaving node, a=(+) or (-)

cv Calorific value of flue (kI/kg))
Ex Exergy flow rate (kW)
FGV Flow given value (kW or kg/s)
h Specific enthalpy (kJ/kg)

m mass flow rate (kg/s)

p pressure (bar)

P Shaft power or electrical energy (kW)
0 Energy or heat flow (kW)

s Specific entropy (kJ/kg.K)

s.fc Specific fuel consumption (kg of fuel/kWh)
$.8.C Specific steam consumption (kg of steam/kWh)

T Temperature (K)
Subscripts
Add  Add mass or energy equations in the model
B Boiler
E Energy equation in the model
f Fuel

[ilori Flow number

M Mass equation in the model

N Number of flowing streams in the cycle
(0] Dead state, ambient conditions
S Steam

Greek letters

o Coefficient
ey Exergy efficiency (%)
Exergy destruction in nth component (kW)

or
T, Relative exergy destruction of component n to exergy in fuel (%)
II Relative exergy destruction of the whole power plant to fuel exergy (%)
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Abstract

This paper describes a highly flexible method which models the
thermal performance for steam power plant at steady state. The method
outlines the steps involved in the design of energy system 's model including
the mass and energy balances and exergy destruction. For performance
analysis of the proposed method a 65MW steam power plant located at the
city of Derna in Libya is modeled mathematically with a set of linear
equations and simulated. The simulations results obtained were compared
with the manufacturer data and the percentage of deviation was estimated
for accuracy of the modeling. It is found that the modeling shows a good
approximation with the manufacturer data. This paper also provides the
necessary information for the extension of this method in modeling the
other categories of energy system.

Keywords: Steady State Modeling, Simulation, Exergy , Steam Power
Plant.
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(ii) Failed to get promotion and thus repea.ting the same grade at the same
type of school (Repeaters),
(iii) Gave up the study or moved to any other type of schools or died

during the academic year (out of system).

Summary date of our survey is given below:

For boys school

Grade Total student Promoters Repeaters  Out of system

I 78 8 22 ’ 48
II 75 14 15 46
11 67 34 24 9
Iv 121 93 26 2

For girls school

Grade Total student Promoters Repeaters  Out of system

I 223 85 35 103
II 101 78 11 12
I 74 68 5 1
Iv 83 76 7 0

From the above data, we have computed the four-grade transition
matrix for each of the three cases (i) only for boys school, (ii) for girls
school only and (iii) combining girls and boys schools together. The

matrices are given below:
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reach grade III and 0.03 to reach grade IV. This implies that out of 100
boys admitted to grade I in the new secondary system only 14 reach grade
11, 3 reach grade Il and 3 reach grade IV.

But on entering grade I of the system a girl student has a
probability 0.45 to reach grade II, 0.39 to reach grade I1T and 0.23 to reach
grade IV. These probabilities explain that out of 100 girls admitted to the
first year of the new secondary school, 43 reach grade II, 39 reach grade 1II
and 23 reach the final year of the system.

From the matrix {p; }B+G we can see the probability of movement

of student between grades taking the girls and boys together.
From the analysis it is quite clear that the performances of student

admitted to the new system are not satisfactory.

5. Appendix

In order to construct the matrix of transition probabilities, we first
selected at random two schools, one boys school and another girls school,
out of six schools of Benghazi Baladia. From the two selected schools, we
collected the list of students admitted to each grade of the two schools in
1987-88. We then collected information for every student about his/her
position in the beginning of the next academic year 1988-89. In the process
we used mainly the school records but in some cases we collected
information by personal contact with the students. The following types of
data were collected:
(i) Promoted to next higher grade and continuing study at the same type of

school (Promoteers),

39



\J S— -

) (‘U);Jl;,‘))y/u)};;/@‘};,gdﬁwﬁ BT

/ .. ! i
%

the matrix (7 - P,)" , we find that after entering grade I, a boy spends in
average 1.39 years in grade [ in stead of the scheduled period of one year
study. Thus every boy admitted to grade I wastes in average 0.39 year in
that grade. Comparing the matrices (I-P,)" and (1- P;)"', we find that
wastage of time by a boy at each grade in the new school system is higher
than that of a girl.

Finally, in order to study the objective outlined in (c), that is to find
probability of an entrant to a grade reaches different grades of the system,

we compute the set of probabilities {p; } for each of the three cases using

the methods described in equation (3). The results are given below:

1 014 003 0.03 1 045 039 039
[} -0 1 023 o8 [} [0 1 087 08
70 0 1 079 W Tlo 0 1 099
0 0 o0 1 0 0 0
1 0384 025 023
] _|0 1 066 060
Pilsa=lo 0 1 o1
0 0 0 1

From the probability matrices we see that the diagonal elements are
unity which are obvious. The off-diagonal elements provide us the
probability of reaching the grade corresponding to the column, given that
they enter that corresponding to the row. Thus for example, on entering

grade I, a boy has a probability 0.14 only to reach the next grade, 0.03 to
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provide the total expected stay in the new system by an entrant to different

grades for girls and for boys and girls combined respectively.
Comparing (I-P, )_1 and (I - P, )_l . we see that on entering grade

I, a girl is expected to spend a total of 2.54 years in the new system but it is
only 1.65 years for a boy. Thus in average a girl spends more years in
school than a boy after entering the same grade I. On entering grade II. the
expected stay of a girl in school is 2.98 years but it is only 1.84 years for a
boy. Similar comparison can be made for the entrants to other grades.

The individual elements in the rows of the fundamental matrices

show how the total expected stay in school is divided among the grades.
From (I - P, )_], we find that on entering grade I a boy is expected to

spend 1.39 years in the same grade I, only 0.18 year in grade II and so on.
Similarly, on entering grade I, a girl student is expected to spend 1.19 years
in grade I, 0. 51 year in grade 1T and so on. On moving up o the second
grade, the pattern of stay changes showing the fact that he/she has survived
grade 1. On entering grade 1I, a boy is expected to spend 1.25 years in
grade I1, 0.36 year in grade III and 0.23 year in grade IV. But the figures
for a girl are 1.12,0.93 and G0.39 year respectively.

In interpreting the off-diagonal elements we should be careful.
From the matrix (I —P, )", we see that a boy who enters to grade I is

expected to spend only 0.03 year in grade IV. This is because of the fact
that of all entrants to grade I, most never reach grade IV and hence
contribute nothing to the average. |

Diagonal elements of the matrices give the expected number of

years a student spends in a grade on entering the same grade. Thus from
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Row totals

1.39 0.18 0.05 0.03] 1.65
1.25 036 0.23| 1.84

-1
I-p) = 0 0 156 1.01| 2.57
0 0 0 127 127
Row totals
1.19 0.51 042 0427 254
(1-p) = 0 1.12 093 093] 298
¢ 0 0 1.07 108 215
0 0 0 109] 1.09
Row totals
1.23 045 032 027] 227
(1-p, )= 0 1.19 083 0.71| 273
B+G

0 0 126 1.09| 253
0 0 0 1.19| 1.19

Row totals of the above matrices show the total expected period of stay in
the new secondary system by a student who enters to the grade

corresponding to the diagonal element of the respective matrix. Thus from
the matrix (7 — P, )'1, we see that on entering grade I a boy is expected to

spend a total of 1.65 years in the system. But on entering grade II, he is

expected to spend a total of 1.84 years in the new school and SO on.

Similarly, the row totals of the matrices (I -P, )_1 and (I ~Py. )_1
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From the row totals of the above matrices, we get the proportion of
students who are still in the new secondary schools on entering the grade
corresponding to the diagonal element of the respective matrix after

different length of time. As for example, from the matrix P, , we get that

on entering grade I only 7 per cent of the boys remain in the new schools
after three years of study. But on entering grade I of the system, 12 per
cent of the boys remain in school after same three years of study and so on.
The individual eléments in the rows show how the total proportion of
students who survive after different length of time are distributed over the

grades. From P, , it is seen that out of 7% who survive in the system after

three years of study on entering grade I, 29% are still in grade I, 2% are in
grade 11, 2% are in grade I and 1% are in grade IV. '

Similarly, from the matrix Ps , we see that on entering grade 1 of
the new schools, 39% of the girls remain in school after three years of
study. Out of 39%, no one is in grade I, 2% are in grade II, 10% are in
grade 11 and 27% are in grade IV. But on entering grade II, 20% of the
girls survive in the system after three years of which 2% are in grade III
and 18% are in grade IV.

Similar results have also been obtained taking both boys and girls

together and presented in matrices Py, P... and Py,;.

Secondly, to study the objectives outlined in (b), that is, to find the
average length of time a student spends on entering to a particular grade in
different grades of the system, we compute for each of the three cases the

following fundamental matrices using equation (2):
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Row totals Row totals
0.08 005 002 o0 0.15 0.02 0.02 0.02 0017 007
P2 0 004 010 0.09| 023 b 0 001 004 0.07| 012
B 0 0 013 0291 042 27| o0 0o 005 0.13| 0.18
0 0 0 0.05| 005 0 0 0 001 001
Row totals Row totals
0.01 0.01 0.01 0.01] 0.04 002 010 029 0 7 04]
pi 0.02 0.04| 0.06 1 0 001 014 071 086
5 0.02| 0.02 “lo 0o o 014 014
0 0 0 0 0 0.01] 0.01
Row totals Row totals
0 002 0.10 027 0.39 0 0 0.02 0.11] 0.13
Pl 0.02 0.19] 0.21 pé 0 0 0 003 003
¢ 0.02| 0.02 “lo o o 0 0
0 0 00 0 0 0
Row totals Row totals
004 0.11 017 0 ] 032 0.01 0.03 0.09 0.127 025
0.02 020 040! 062 |0 0 005 021 026
Pric 0.04 027| 031 B0 0 0 001 007 008
0.03| 0.03 0 0 0 0 0
Row totals
0 0.01 0.03 0.09] 0.13
. 0 0 001 007 008
PB+G=
0 0 0 002] 002
0 0 0 0 0

B for boys school and G for girls school.
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grade i spends some time in grade j before leaving. If d, is the (i, j)th

element of (I - P)_1 , then we have
d;

= pld, +(1-p))x0, i,j=1234.

/)

or p;=d;ld; (3)

Thus to obtain the set of probabilities {p,'] } , we must divide the elements

in each column of (I — P)” by the diagonal element of that column.

4. Results and Analysis

In order to analysis the system from the data collected from the
selected schools, we have estimated the four-grade matrix as ‘given in
Appendix for each of the three cases (i) the boys school, (ii) the girls
school, and (iii) both types of schools together. From each of these three
matrices, we compute the following three relevant matrices by using

equation (1) to study the objectives outlined in (2)
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To study the objective outlined in (b), we define random variable

Y, (r) as follows (Bartholomew, 1973).

Y

f (t)=1, if an entrant to grade i is in grade j after ¢ time units,

=0, otherwise i, j =1,2,34.

Y

The total time spent by such a student in grade j is thus ¥, = ZYif (t),
=0

E (Y. (t)) From the general theory of

i

M

i,j=1234. Now E(Y,)=

I}
@

t

Markov chains (Crimmett and Stirzaker, 1982), P(Y,(t))=P,(:). And

therefore E (Y,.j ) = i P, (t). If we introduce matrix ¥ = lYij J, then we have
=0

E()=3 P =(1-P)" @

This result gives the relationship between the matrix P and the expected

length of stay in the system. The expected stay of an entreat to grade i in

4
the whole system is E(Y,)= ZE(YU)= d; (say); where d, is the sum of

Jj=1

the ith row of (I —P)™.

Finally, in order to discuss the points outlined in (c), our aim is to
calculate the probability that an entrant at the lowest grade of the system
will reach different grades of the same. Such probabilities can be

calculated from the matrix P. Let plfj be the probability that an entrant to
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(¢) Finally, an attempt will be made to estimate the probabilities of an

entrant to any grade reaches various grades of the system. Thus the
total size of the system can be estimated if the total size of new

entrants for different years are given.

3. Models in Studying the Objectives

In order to study the objective (a), we consider the transition matrix

Pu Pn 0 0
0 py Py O

0 0 py Pu
0 0 O p,

p =,

Let p; (2) be the probability of moving of an entrant to grade i to grade j

after two academic years. This probability can be calculated by

4
p;(2)=> pupy, 1,j=1234. We see that p;(2) is the (i,j) the
k=1

element of the matrix p°. Similarly, p, (t) is the proportion of students
who enter to grade i moving to grade j after # academic years. And p; (t) is

the (i, j)th element of the matrix

p' =lp,0),.. (1)

The sum of the elements of the ith row gives the proportion of students
who enter to ith grade survive in the system after ¢ years of time (Grimmett

and Stirzaker, 82).
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Py pp O 0 | pis
0 pn py 0 | py
0 0 py Py P3s
0 0 0 pu| pss

In the school system as promotion can only occur into next higher

gracle SO D;iwm =0 if m>1 and the demotion does not normally occur so
Py =0 if m21. Moreover, in our study we assume that each kind of

transition has a fixed probability (Bartholomew, 1973). On the basis of this

assumption, we attempt to answer the following questions in order to

assess the students behaviour of the new secondary system.

(a) Expected proportion of students who enter a particular grade survive in
the system for different length of time, that is, for different academic
years. This will show us the pattern of movement of students through
the graded system of new secondary education. This will also reflect
the efficiency of the system in keeping students in schools.

(b) The average length of time a student spends in grade j after entering the
system in grade i. In fact, this will show how the total expected stay of
a student in the system entering to a particular grade is divided in
various grades. This information can be used to estimate the time that a
student in average wastes in a particular grade in stead of the scheduled
period of study. Thus the expected total wastage of time by a student in

the system can also be obtained.
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The essential in gradients of any stochastic model of moveﬁent isa
probability description of how movements take place from one grade to
another. In this paper assumption is made that the probability of moving
depends only on the present grade and not on the past. Moreover, in the
school system, major movements take place at the end of each academic
year, so it can be considered as taking place at discrete points in time. Our
desired model is, therefore, a simple Markov chain. Accounts of the theory
of Markov chains can be found in many books such as Bailey (1964),
Feller (1968), Cox and Miller (1965) and Karlin (1966). |

In the new secondarfi system there are four grades. At the end of
each academic year, the following three alternatives are available to a
student of any grade:

(i) He/She could move into the next higher grade by passing an
examination;
(ii) He/She could repeat the grade if he/she failed the examination, and

(iii) He/She could leave the new secondary school system.

Let p;, i, j=12,3,4 be the probability of a student moving from grade i to
4
grade j at the end of an academic year. In general z p; <lfori= 1,2,3,4.
. j=1
So the probability of leaving the system given by
' 4
pis=1=Y p;, i=1234.
j=1
where grade 5 indicates the state out of the system. Thus the table of

transition probabilities is set out as follows:
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change has also been made for these special schools. These new secondary
schools are of four years of duration, that is, one year more than the normal
secondary schools. Since the introduction of the new type of secondary
schools, on vigorous study has yet been undertaken in order to assess their

performances and also their problems and prospects in fulfilling their goal.

In order to put some lights on them, a study has been undertaken
only among the schools of Benghazi Baladia (Municipality). The goal of
our study covers different aspects of the new system. But in this paper our
interest is in studying the pattern of movement of students through the
graded system of the new secondary schools and their consequences.
Students of these schools move from one grade to another. Thus the
secondary school system can be represented as a set of flows of students
between grades. In school system gains and losses are important factors.

Admission and loss appear expliuitely.

2. Model Development and Objectives of the Study

In order to study the internal behaviour of any system, an adequate
model must net only specify which changes of grade take place but also
when they take place. In practice, it is often impossible to observe a
mobility process continuously. So we have to be content with observations
of its grade at fixed interval of time (Bartholomew, 1973). Here we will
observe the movement at the end of each academic year. As far as our
present study is concerned the system can be represented in terms of a

matrix of transition probabilities.
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Stochastic Analysis of Students Behaviour of

The New Secondary Schools: A Case Study of Benghazi Baladia

By
Salem Ben Omran
Assistant Proffesser of Statistics
Department of Statistics. F aculty of Sciences
University of Garyounis
Benghazi Libya

ABSTRACT

The pattern of students movement through the graded system of the
new secondary schools has been analysed by applying the theory of
discrete Markov chain under usually assumptions. Efficiency of the system
has been measured in terms of expected proportion of survival of students,
expected period of stay of students and expected wastage of time by
students. The results of the analysis reveal that their over all performances
in the system are far from satisfactory. But the behaviour of the girls in the

system is better than that of the boys.

1. Introduction

In 1984, a new type of secondary schools (basic sciences) was
established in Libya in order to prepare students more efficiently for the
study of Science, Engineering and Medicine at the University level. With
that end in view a lot of money has already been invested for the physical
development of the new system. And every year a good sum of money is

being spent for the smooth functioning of the system. The structural
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To conclude, both writers have evidently used symbolism effectively.
Armah chose an urban setting to largely demonstrate his apparent disgust
over the political corruption in Ghana the time as well as the impact of
such corruption on the African psyche and character. On the other hand,
Clark chose a rural setting. His characters are lumbermen, who cut down
tress or sell wood — aboard a raft which drifts hopelessly along a river.
Clark used symbolism to basically express a concern over man's
predicaments in an indifferent world. In other words. it can be safely

argued that Armah's major concern is national whereas Clark's is universal.
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The raft thus may represent Nigeria or any country in the world. The raft
could also stand for the whole world itself as it drifts helplessly, uncertain
of the direction it takes. The course Nigeria takes is dangerous like the

whirlpool.

The storm which wrecks and splits the raft into two parts may imply the
civil war in Nigeria during the nineteen sixties which nearly brought the

establishment of the Biavran state.,

The ship Orgo swims to in seeking refuge symbolizes the outside world.
Nigerians can not expect to find help from outside world. They, like Orgo,
are rejected and destroyed. Nigerians are lost. They live in a historical

stage marked by total confusion and uncertainly.

Darkness and fog significantly demonstrate the absence of firm indigenous
- principles and values to light the people's way and life. Glimmering
Burutu, the lumbermen's destination, is equally turbulent and chaotic.
Apparently the target Nigerians unpurposely head to is far from what they

originally aspire to find.

In the end, Kengide and Ibobo, the two remaining survivors, are found in -
absolute panic and terror. One is holding a 'flickering lamp'. Both shout
"that long squeal as used when women go woods-gathering and by

nightfall have still not found their way home." (Clark: 133)

Clark's pessimistic attitude towards his country's salvation is implicitly

expressed in this final scene.
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The taugh Kengide, however, experiences fear and loneliness as fog bars
the way to Burutu in the closing scene. He wouldn’t allow Ibobo to jump

and leave him. Kengide tells Ibobo:

Aren’t you, too, Ibobe.
Aren’t you afraid to be left alone

In this world, aren’t you? (Ibid: 133)

Kengide’s final words echo man’s predicament in an indifferent and cruel
world: © Shout shout Ibobo, let’s shout to the world -we woodsmen lost in

the bush. (Ibid)

Roscue (1971: 208) rightly argues that the basic situation of the play

« contains both naked simplicity and endless complexity.

This commonplace situation vibrates with a meaning that

reaches far and wide, into problems that are individual,

national, continental, and humanly universal. Even the

separate items in the formula can clearly have a dual

significance.”
Izevbaye agrees with the suggestion that the scenes which deal with the
famine on the raft, the breaking up of a section of the raft, and the hostile
European ship symbolize the plight of the country. However Izevbaye
believes that Clark is more concerned with the plight of man: “but the
writer’s intention does not appear to be prophetic or satiric; rather it seems

to present in more universal terms the general plight of man.” (King (ed)

1971: 169)
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Kengide is a realist. His comments, although true, upset his mates. He
defies Ogro and Ibobo to do anything possible to save Oloto in his section
of the raft being swept out to sea. He warns them against incalculable risks
and realistically challenges them to Jjump into the water:
K“Why don’t yourself take the plunge? As for you,

Ogrope,

I’'m sure you want the old chief’s daughter still. (Ibid:

112)
Kengide advises them to mind their own safety and courageously points
out their awkward situation. He calmly states that the remaining three men

are “‘adrift and lost.”

Kengide is well-informed of the corruption taking place in his society. He
feels that everybody is fallacious. The rich make money and exploit the
hardworking ordinary men like the lumbermen. The forest guards and the
policemen swindle and accept bribery.

It seems that Kengide’s life and attitudes are

colored by his bitter experience in marriage. His

wife had deserted him. She went with another

man. When Ibobo describes her as a “real

whore”, Kengide corrects him with: “A reed in

the tide, you mean, God made the dancer, and he

gets her who plays best.” (Ibid: 137)

20



Of palmwine. But I let

That weaking of a wash-back from Lagos

Fool me into joining his lumber gang, and here
We are tied to a raft of logs whose owner

Is miles away rolling on laps

Of his innumerable wives.”(Ibid: 120)
The lumbermen resent exploitation by the rich whose mortality is “eat me
or I eat you”. If Kengide is to be believed, the forest guards, the police and
courts are corrupt and take bribery:

Kengide : There you are right, for all their stiff Khaki

And sashes, your green folk don’t get paid

One bag of money a month. But who will arrest

Their sway? The police who should apply the rope

Are themselves feeding so fast, their belts and

barracks
No longer can hedge in the smallest
Weed. And so with the courts. Man it is

We ordinary grass and shrubs who get crushed

As the mahoganies fall. (Ibid: 121) '
At night, big cities attract those who look for pleasure and money. Cities

don’t sleep peacefully, for: ‘If they did, those who run them will have little

time to plot their pleasure and plunder.” (Ibid: 125)

Kengide feels superior to his colleagues. He assumes a status now gained
by his experience in life. He is proud of the alleged wisdom he has
acquired largely through growing old. He has not traveled much for he
believes that traveling is not advantageous: I don’t see the great wealth

all this traveling abroad has brought, though.”’ (Ibid: 96)
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He’ll drown in their wake.
Kengide : No; no; Ogrope won’t drown now; I think he has got
caught in the mortal arms
Of that stern-wheeling engine.
Ibobo : Ogro, Ogro!” (Ibid: 118)

Coming closer to their destination, the port of Burutu Burutu, Ibobo and

Kengide suddenly can not see anything because of dense fog. They get so

frightened that they hold hands and shout for help.

In the middle of their ordeal the lumbermen afford the time to tell stories
and comment on social, political and economic concerns. Izevbaye
describes the journey as :”... a series of anecdotes and local gossip loosely

strung together, and the style is digressive” (King (ed) 1971: 169)

Kengide is of the opinion that a lot of social concepts have changed and he

doubts whether Orgo will marry the girl he loves:

Kengide : What a fool! The old chiefs who would hand out the best
of their daughters like that
died out generations ago. Nowadays, they drain The
Delta of all that’s in it, and not A
shrimp slips  past their fat fingers” (The Raft: 106)

The lumbermen carrying wood - a natural source-to be shipped abroad risk
their lives while the person they work for - big businessmen - is

comfortably safe at home.

Kengide : Had I not allowed that man’s sweet tongue to lick me
round with all his talk
About the quick money there is to make
In this log business, I should be safe at home

Today happily collapsed over my calabash

18



raft is taking. The bowl drifts to the right indicating that the raft is heading
towards the sea. Later the bow! spins and Kengide passes the sad news:

It means we are in .the arms

Of the great Osikoboro whirloopl

Itself, you fool! (The Raft: 101)
They stand a very little chance of rescue once they are caught in the middle
of the deadly whirlpool Obikoboro “the confluence of all the creeks” and
“the drain pit of all the earth”.

To make things worse, a storm breaks the raft into two. Olotu is left alone

on one half of the raft that is swept away and soon out of sight.

A glimpse of hope and of deliverance manifested in the shape of a passing
ship is soon taken advantage of by the frustrated Orgo. Org;), a good
swimmer, jumps into the water and attempts to climb up the ship’s bow.
The crew, however, drive him away and poor Orgo is crushed by the stern-
wheeling engine. Orgo’s death takes place off stage: Kengide and Ibobo
report the scene. They tell of how the people on board the ship stone Orgo
with coals and beat off his hands with bars of iron:

Kengide: Probably they are scared to death seeing
A full naked, brown bull like that spring

Suddenly out of the deep.
Tobo: Stop, stop! You can’t do that! Oh
The brutes! I can't look anymore!
Kengide: Poor, poor otter.
Ibobo: Have they stopped him with coals,

Beating off his hands with bars of iron? Oh, He’s
tired out now and slumped back into the deep.

But they are mistaken if they expect.

17



in which everybody is irredeemably caught. Even when the corrupt
government is overthrown in the énd, things hardly change. Armah has no
faith in individuals and seems to have shared his Teacher’s philosophy that

no salvation is looming.

This novel is likely to be remembered not for its plot, theme, or characters
but for its imagery and symbolism. Armah is asking us to have patience for

the beautiful ones are not yet born. The very least we can do is to wait.

Palmer (1972: 142) has admired Armah’s exploitation of symbols. He

concludes a review of the book with;

“In the entire corpus of African literature it remains the most

thoroughgoing expose’ of corruption. Armah has performed a very

vital and necessary service for Ghanians in particular and Africans in

general.”
Clark’s The Raft is a short play in four acts. Clark chooses an African
natural setting to allude to national and universal issues. Four limbermen,
Olotu, Kengide, Ogro, and Ibobo drift along the River Niger aboard a raft.
One night, the moorings get unfastened or cut off. The lumbermen have no
idea of who or what could have done such a terrible thing to them. Olotu
thinks a madman came aboard the raft and cut the moorings loose while
Ibobo fears it is the working of a ghost or an evil god or even possibly sea-

cows. The raft is then swept by the dangerous current.

We follow the four men through their ordeal. They not only run short of
water and food but also drift aimlessly in the darkness and facing

immanent death. They place a bowl on the stream to know which way the
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KEEP YOUR COUNTRY CLEAN
BY KEEPING YOUR CITY CLEAN

Armah is not suggesting that people should cleanse their country but to
cleanse their hearts. It is also his way to make physical decay symbolize
spiritual degeneration. Armah expresses his disgust over corruption by
using vigorous language. Every writer uses certain devices that suit the
work in question. Writing about political corruption, Achebe, for example,

produced A Man of All the People, a comic and satirical novel.

Armah, instead, thought that putrefaction, excreta, spittle, phlegm, ellucia
and filth were most suitable by which he could convey the imagery of
corruption. Throughout the novel, the reader holds his nose, so to speak, in
disgust. There is no denying the fact that Armah has overdone the tone of
contempt. We might all agree with him that Ghana was in a terrible mess,
but we also cannot help question whether he had considerably exaggerated

his point of view.

Armah’s argument is one-sided. The only character who is not involved in
corruption is the teacher and he is hardly convincing. It is a pity to see him

staying away from society when he and his kind are needed the most.

No other character helps fight corruption except for the cleaner in the
man’s office who, when the man is conversing with the timber contractor,
comes in to clean the office and the contractor has to leave. Consequently,

the cleaner gets rid of the filthy contractor.

It is quite clear that the thesis behind the story is that what we see around

us of the so-called modern Africa is nothing but one messy offal. A mess
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powerful new Mercedes cars. It is also the scent of expensive

perfumes and the mass of a new wig.”

“Money, you mean.” (Ibid: 65)
Estella and her husband are living in a delusion and they later come to
realize it when fantasy begins to clash with reality in the latrine. Here their
fragrant smell of perfume evolves into a stinking mixture of bodily gasses

and human waste.

Armah’s satire is directed against both the government and the general
public. Lavatories are dirty and smelly because the public made them so
and the government did nothing to change this. The man sees a women
sucking her child’s nostrils. She is the victim of both the government and
her own demise. Poverty does not necessarily make human begins act like
that. The government is not solely to blame for the scattered and piled litter
around street corners. Why did the public drop it in the first place? They
have “Receptacles for the Disposal of Waste” where litter could be

dumped with the symbolic message:

14



gets out of his car to buy some bread from an imploring old lady even

though he has more than enough.

At the end of the novel we see him in a completely different situation .
When the military coup takes place, he attempts to escape from the police,
which he is able to do but not before an appalling experienée he would
always remember. Previous to his escape, Koomson hides first in the
man’s bedroom and then in the latrine which causes him to take on an
offensive odour. By Koomson’s foul smell, Armah really implies not the
bodily odour but the spiritual rottenness. Meanwhile, Koomson needs this
change; it gives him an awareness of the conditions in which the ordinary
people are living. The lavatory, too, is the right place for Koomson and his
kind. His attempted escape is a success and corruption seems endless since
one of its founders has not been caught and punished. Koomson’s fall
makes the man’s wife see things differently and enables her to think more
highly of her husband. '

Estella, Koomson’s wife, embodies the European influence in the book.
She is a member of a class that wants to be British in every way; in
appearance, conduct and manner of espeaking. Furthermore, the man’s
wife becomes envious of Estella and longs to be like her and that is the
reason why the man’s wife gladly accepts Koomson’s deal. The following
passage depicts the man explaining to the teacher what salvation in the

present state of the country means to his wife:
“My wife has seen the true salvation”
“How do you know?”
“She talks about it, Teacher. It is the blinding gleam of beautiful new

‘houses and the shine of powerful new houses and the shine of

13



When you can see the end of things even in their
beginnings, there’s no more hop, unless you want to
pretend or forget, or get drunk or something. No I also-
am one of the dead people, the walking dead. A ghost. I
died long ago. So long ago that not even the old libations

of living blood will make me live again.” (Ibid: 71)

Folarin has found some similarities between the Teacher and the

Philosopher in Plato’s The Republic. The teacher, Folarin claims:

“...1s a thoughtful man, who, like Plato’s philosopher, turns from the

spectacle of his own shadow projected on the wall of the cave and

climbs to the cave mouth to look on a vision of the real world

illuminated by the sun outside. Like Plato’s figure, he has a vision of

the good, of timeless and universal values such as those of justice,

truth, equality, and beauty, while these who remain underground

continue to be obsessed by the spectacle of transitory, materialistic,

and selfish delights of the world.” (Jones (ed) 1973: 118)
We have one true representative of the corrupt regime of Ghana, Koomson.
His main interest is not to serve but to exploit the people. Africans are
witnessing a new colonization, only this time their masters are not white.

Unlike his snobbish wife, Koomson is not so bad at least as far as his

superficial relationship with the people is concerned.

During his visit to the man’s home, we see a contrast between Koomson
and his ill-mannered wife. He does his best to be cheerful and a good
listener to what his hosts are saying. Of course, one should remember the

reasons behind his actions namely the boat deal. Again, on one occasion he

12
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He smokes the drug “wee” with Kofi the soldier and (the prostitute)
Manaan because it opens his eyes to the reality of life. His loneliness
would have a serious effect in the long run on both his mind and body, but
he does not care in the least. He is blaming himself as well as everyone
else for the muddle the people are living in and he feels he should suffer
for it. The Teacher’s friend, Kofi, gets tired of the whole thing and
commits suicide, thus putting an end to the seemingly endless torture. The

resolute teacher can neither give up nor do anything positive.

The teacher’s philosophical ideas may seem ideal, but his presentation
vividly illustrates Armah’s point about the highly sensitive and genuine
person when confronted with a corrupt society where money and power
count immensely. It is the study of a man who is faced with two
alternatives in life, both of which are difficult. One makes him wealthy but

soulless, the other lonely and miserable. The teacher chooses the latter.

The teacher cannot think of any solution to the man’s or the people’s
dilemma and he believes that life will go on like this for ever. He uttered
the following to the man:

“T know” the man paused, then as if he had come to

something altogether different, he said “you are hoping,

aren’t you, Teacher?”

“Hoping for what?”

“Anything. An end to this ... a beginning to something

else. Anything?”

“No. Not anymore. Not hope, anyhow. I don’t feel any

hope in me more. I can see things, but I don’t feel much.

11
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tell me, what is wrong with me?” “It may be that you cannot lie very
well, and you are afraid to steal. That is what is wrong with you.

Any more headaches?” (Armah 1972: 66-67)

Here he is telling his wife about the bribe:

“Somebody offered me a bribe today.” He says after a while.

“Mmmmmmm!”

“one of this timber contractors.”

“Mmmmmmmm! To do what?”

“To get him an allocation”

“And like an onward Christian Soldier you refused?” (Ibid: 51)
The other main character in the book is the Teacher. When we first meet
him, he is absolutely naked. His nakedness symbolizes his innocence and
purity. A whole chapter is devoted to him which casts some light on his
isolation and past experiences. The Teacher’s status is that of a man you
would seek when in a depressed state of mind. In regards to his views, he
is no typical ordinary person but presumably one in a thousand who would

take refuge in solitude and isolation.

He is able to see clearly what goes on in Ghana more so than any other
citizen and accepts things as they come. Although he is able to regain his
freedom and escape from the competitive and materialistic society, he is
yet far from being happy. He deserts his “loved ones”, but their memory
haunts him all the time. The Teacher is not a madman; he is aware of his
disappointment to them and their need of him. He believes the direction he
takes is the only possible way in order to protect his spiritual values from

being distorted and trodden upon.

10



friend advises him to allow the two women do as they wish since this is the
only language society understands. Though the man is disappointed by his
friend’s view, he convinces himself that this is the right thing to do. He has
decided to let sleeping dogs lie. Far from being the ruler of his house, he
regretfully gives in. Although he does not sign Koomson’s papers or join

in the affair; he has indirectly become involved in the corruption.

It appears that the honest man does not object to wealth, for he lacks the
courage to say so. Without actually saying so, he has come to the

realization that his wife and Koomson are right after all.

The man loves his children - loved ones - dearly; they are always in the
back of his mind and he makes a considerable compromise for their sake.
In this respect, he is unlike the teacher who deserts his loved ones to

preserve his won dignity and pride.

It is unfortunate to see such an honest man easily yielding to temptation,
but considering his weakness and lack of determination, one is not greatly

surprised.

The man knows what his wife and Koomson are up to. He does not like it
and wonders what Koomson- has got that he has not. Here he is in
conversation with the teacher:

“They are using this boat thing, Teacher,” he said. They are using it

to hit me on the head every terrible day, to make me feel so useless.

And the bad thing is I know they have succeeded. I am asking

myself what is wrong with me. Do I have some part missing?

Teacher, this Koomson was my own classmate. My classmate. So

9
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Armah uses symbolism superbly in the beginning of the novel. The
unnamed hero gets into the bus and sits at the back. He does not notice
what the unscrupulous conductor is up to. It is left to us to infer that the
rusty bus represents the country itself and that the man symbolizes the
ordinary citizens who are half-dead. The conductor depicts the politicians
who are supposed to take care of the people. The passengers - the people —
are shown as having no knowledge of what goes on among the

conductors-politicians.

The man’s weakness is overwhelming: he iS overwhelmingly dominated by
his wife whose excessive material demands are impossible for him to
provide for. When the timber merchant offers him a bribe, he refuses to
take it but is unable to explain why. In addition, he is disappointed by his

friend, the Teacher, about his view on bribery.

When his wife mocks him for refusing the bribe, he keeps silent incapable
-of defending himself. His sheer helplessness and inability to react compels
the reader to perceive his character as a dull and pathetic figure. He never
shouts or loses his temper no matter who swears at him and provokes him.
This is clearly illustrated in the first chapter in two revealing incidents. The
bus conductor impolitely asks him to get out and he obliges quietly; a few
minutes later, a taxi-driver, who has almost knocked the man down, insults |

him and again he is unable to express himself.

The man cannot think for himself or make resolutions. When his wife and
his mother-in-law insist on taking part in Koomson’s illicit deal, he does
not try to reason with them or convey to them his belief that they are

corrupt. Instead, he goes off to see his only real friend, the teacher. His



The bulk of literature produced during the post independence period in

Africa reveals a trend towards manipulation of the social changes on the

African psyche and character.

Armah’s The Beautiful Ones Are Not Yet Born and Clark’s The Raft are
examples of this trend. The African writer’s concern is with the impact of
social, political and economic changes: the prevailing damaging sccial
relations, the loss of values, materialism which has been continually
replacing spiritual values, the giving of meaning to life and with the
restoring of faith and dignity. Both writers use symbols to allude to

national and universal issues.

In writing The Beautiful Ones Are Not Yet Born, Armah had one thing in
mind, corruption in all spheres. He has done his best to express it by means
of symbolism, imagery and vigorous language. Strangely enough, the
book’s weakness stems from this very commitment. It is true that the
political and social corruption is vividly and elaborately expressed, but it -
filth, the moral decadence-is carried to an extreme magnitude.
Consequently, some of his characters are static for they are put in no

situation other than that of corruption.

The reader does not have to wait long to be presented with the one serious
theme that characterized the whole novel - corruption. The first chapter.
with the most powerful scene on the bus tells it all. What follows is merely

an elaborate continuation.



The Longman Dictionary of Contemporary English defines symbolism as:
“the use of symbols and a system of literature and art, esp. in the 19™-
century France, in which symbols were used to represent real things,
feelings etc.” A symbol is a sign, shape or object which represents a

person, idea, value etc.

Abrams (1981:195) states that a symbol; in the broadest sense:

is anything which signifies something else; in this sense all words are
symbols. In discussing

literature, however, the term symbol is applied only to a word or

phrase that signifies an

object or event which in turn signifies something, or has a range of

references, beyond itself.

Symbols are of two types: the 'conventional' or 'public’ and the 'private' or
‘personal’. The dove is often used as a sign of peace; water stands for purity
and life; flowers, the daffodils in particular, suggest the shortness of life.
‘Private symbols are difficult to grasp and interpret because they are the

writers’ own creations.
Gill (1995: 30:31) points out that:

“symbols often share in the reality for which they stand... A sunrise
not only stands for a new beginning; it is the new beginning of a day.
Because it is actually a new beginning, it can stand for many new
beginnings. This is true of the symbolic way of welcoming someone;
it is itself an act of welcoming. Thus in poetry we can say that
Blake’s “The Tyger” is a symbol of terrifying creative energy, and

itself a terrifying, energetic creature.”
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Abstract

This paper focuses on the use of symbols in Armah’s The Beautiful One
are Not yet Born (1968) and Clark’s The Raft (1 964). The two writers use
symbols to allude to national and universal issues. Furthermore, both
writers are concerned with the impact of social economic and political
changes wﬁich took place in their countries in the nineteen sixties — on the

African psyche and character.
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