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ABSTRACT 

The important role df Quality Control in the economic . 
growth of Turkey has become a well-known fact, especially in 

the last few years when Turkey 'has increased her efforts for 

expanding the exports. 

However, Quality Control is not understood and uti

lized effectively as a management tool in most of the Turkish 

industrial companies. There exists a large gap between the 

practical applications and' the theoretical developments in 

statistical quality control techniques,. due to a lack of 

understanding of QC by manage~s. 

In this study, Decision Support Systems (DSS) are 

proposed as a tool that would be helpful in filling this gap, 

by leading the managers towards the use of scientific ~anage

ment approach in making decisions related to. quality improve

ment. 

Quality Control activities are conducted through 

various decisions ranging from short-term to long-term taken 

at dif f eren t level s of management. In thi s study, only one 

of these decisions is taken into consideration and it is 

aimed to give support to one of the basic activities of QC, 

namely the feedback mechanism between production and manage

ment. 
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.Thus, a decision support system is designed to aid the 

management in fighting with the chronic quality problems, in 

away to provide a set of capabilities expected· from a DSS, 

in general. 

This decision support system which will be called 

QCDSS, is an in teracti ve computer-based 

the decision-maker in the identification 

system which helps 

of vi tal chronic 

quality problems, and in the evaluation of possible precau

tions that can be taken to give remedy. 

QCDSS combines flexible, ad hoc data analysis capabi

litie~ with some models. This integration is achieved through 

a user-friendly dialog component. The problem identification 

phase of the decision is supported by a systematic Pareto 

analysis model which will be called "Failure Analysis Module" 

while a Monte-Carlo simulation model embedded in the "Revi-

'sionof the Inspection Plan Module" is utilized to support 

the alternative evaluation phase. 

QCDSS 

company where 
attributes. 

is developed 

production is 

f or a light bulb manuf ac turing 

continuous and controls are by 
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OZET 

Ozellikle son Yl11~rda ihracatl artlrma gayretlerinin 

yogunla~maslyla birlikte, Kalite Kontrolun TUrk ekonomisinin 

geli~mesindeki onemi herkes~e bilinen bir ger~ek haline gel

mi~tir. 

Ancak, Kalite Kontrol TUrk SanayiininbUyUk bir bolU

mUnde bir yonetim araCl olarak anla~11mamakta ve etkin bir 

~ekilde kullanl1mamaktadlr. Istatistikselkalite kontrol tek

nikleri Uzerindeki teorik ~all~malarla bunlarln sanayideki 

uygulamalarl araslnda, Kalite Kontrolun yoneticileri tarafln

dan yeterince kavranl1maml~ olmaslndan ileri gelen bir u~urum 

vardlr. 

Bu ~all~mada, Karar Destek Sistemleri (KDS) yonefici

lerin kalitenin iyile~ti~ilmesiyle ilgili kararlarl -almada 

bilimsel yonetim yakla~lmlnl kullanmalarlnl saglayacak ve do

laYlslyla bu u~urumu doldurmaya yarayabilecek bir ara~ olarak 

onerilmektedir .. 

KaliXe Kbntrol etkinlikleri yonetim ~emaslnln ~e~itli 

kademelerinde all nan klsadan uzun vadeye bir~ok kararlar yo

luyla yonetilmektedir. Bu ~all~mada, bu kararlardan yalnlzca 

biri ele allnml~, Kalite Kontrolun ana etkinliklerinden biri 

olan Uretim ve yonetim araslndaki geribesleme mekan~zmaslnln 

desteklenmesi ama~lanml~tlr. 
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Bu ama~la, kronik kalite problemlerinin ~ozlimline yone

lik bir karar destek sistemi, genel anlamda bir KDS'den bek

lenebilecek bir dizi ozellik dikkate allnarak geli9tirilmi9-

tiro 

QCDSS adl verilen bu karar destek sistemi, onemli kro

riik kalite sorunlarlnln belirlenmesi ve bunlarln giderilmesi 

i~in allnabilecek onlemlerin degerlendirilmesi a9amalarlnda 

karar vericiye yardlm eden etkile9imli bir bilgisayar siste

midir. 

QCDSS karar vericinin istemine ve problemin ozellikle

rine uyarlanabilir veri analizi olanaklarlyla bazl modelleri, 

kolay kullanlmll diyalog ogesinin yardlmly~a kayna9tlrmakta

dlr. Kararln problemin belirlenmesi a9amaSl "Hata Analizi" 

adl verilen sist~matik bir Pareto analizi modeli" taraflndan 

desteklenirken, se~eneklerin "dege~l~ndirilmesi a9amaSlnl 

"Kontrol Planlnln Yenilenmesi Modlilli"nde yer alan bir Monte

Carlo benzetim modeli desteklemektedir. 

QCDSS, slirekli liretim ve nitelik ~ontrollerinin ge~er

Ii oldugu, ampul liretimi yapan bir fabrikada uygulanabilecek 

bi~imde geli9tirilmi9tir. 
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I. I NTRODUCTI ON 

In this chapter, it 1S aimed to underline the fact 

that quality control activities have an important role 1n the 

Turkish economy, and they need to be improved through 

scientific management approach. DSS is suggested as a tool 

for improving the quality level of the Turkish industrial 

products. 

For this purpose, after a brief discussion of the 

Quality Control application in Turkey, the concept of DSS' 

will be introduced and benefits possible from a DSS in QC 

will be considered. 

f.l. QUALITY CONTROL APPLICATION IN TURKEY 

1.1.1. Importance of Quality Control in Turkey 

One of the most important bottlenecks in the Turkish 

economy is the deficit in foreign payment balance which 

follows an increasing trend. 

"Taking theimpo~t-export structure of our country into 

consideration (See Table 1.1), it' is seen that the growth of 

the Turkish economy highly depends on the ability of 

increasing foreign payme~t opportunities. The most healthy 



FOREIGN TRADE INDICES 
. 

2 
Exports Imports 

----
Pricc Price Trade Jinllt~ 

---
Years TL. '$ Quantity TL. S Quantii~" (1) (:!) . 

197';' 137.6 ]36.0 82.0 ~ 145.2 147.9 122.3 94.& '. 92.0 
1975 134.4 128.3 79:2 . 168.0 165.1 139.4 80.0 77:7· 
J!li6 153.0 1:~3.3 104.7 18n.9 1G7.11 143.7 81.0 .'i!! E .' 
1m. 191.5 146.2 84.8 .. 233.1 184.1 149.9 82.2 79.4· 
]978 274.1 154.9 106.9 361.0 209.8 92.2 ;;;.9 73.1l· 

. 1979 437.5 182.4 85.5 605.3 247.5 84.4" :72.3 73.7' 
]980 ·U98.G 215.8 84.8 2.055.5 379.2 96.8 58.1 56.9' 
j9Bl 1.571.9 191.3 136.7 2.879.7 367.3 116.8 54.6 !i21' 
IS:;2 2.129.7 178.9 165.1 . 4.168.9 360.3 119.11 51.1 49.7 
19112 
~ quartor 1.832.0 1711.0 165.9 . 3.Glfi.8 :l")!Ul ]07.0 ~0.7. 4'l5 
1!l1l3 
I quartor 2.'337.5 166.2 159.2 . 5.147.2 -.:l74.7 125.9 , : 45.4 44.4 

rMP~RTS .. 

(000 Us dolars) 

Change Change 
Months 1981 1982 % 1983 % . 
January . 781.934 607.965 -22.2 139.713 21.7 

February 843.742 667.539 -20.9 749.974 12.3. 
. March 577.547 684.848 1.1 859.522 25.5 

April 652.461 759,560 16.4 665.214 -12.4 

May '759.863 768.684' 1.2 - 72~t856 - 5.1 

June 669.113 734.666 9.8 724.526 - 1.4 

July 777.099 678.238 -12.7 629.599 -7.2 

August .663.039 654.002 -1.4 
I. 

76"4.450 16.9 

September 689.036 672.285 - 2.4 682.994 5.9 

October , '657.245 747.517 13.7 729.058 6.0 

November ·800.120 782,683' - 2.2 825.465 5.0 

December 962.146 1.084.670 12.7 1.0~O.0$4 0.5 

Total· 8.933.374 '. ' 8.842.665 - ':'.0 9.235.001' . 4.4 

EXPORTS 
(000 'us' dollars) 

Change Change 

Months 1981 1982 .% 1983 ~: 

January 410.642 446.114 8.6 . 478.147 7.2. 

February 306.580 410.151 38.8 403.406 - 1.6 

March 304.184 447.300 46:1 476.500 6,5 

April 316.076 402.100 27.2. 483.529 20.2 

May 294.350 414.468 40.8 425.452 2.6 

June 325.349 ·419.605 29.0 406.877 - 3.0 

July 315.764 412.678 30.7 351.810 -14.7 

September 335.812 408.357 21.6 422.502 3,4 

August 399.976 456.416 . 14.1 459.764' '0.7 

October 436.641 560.031 15.1 566.184 1.1 

November . 552.264 604~731 9.5 579.668' . - 4.6 

. December 655.297 764.025 16.6 674.039 . -11.8 

TOTAL 4.702.935 5.745.975 22.2 5.727.833 - 0.3 

Source : SIS 

TABLE 1.1- Foreign Trade Structure of Turkey 
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and confident way to accomplish this is increasing the export 

income parallel to the 1ncrease in the import expenditure. 

Various short and long term precautions should be taken to 

expand the export, and thus, decrease the pressure on foreign 

payment balance. 

One of the ma1n precautions to be taken in the long 

run is changing the structure of exports in Turkey, which is 

highly dependent on certain agricultural produc~s. This 

change in "export structure can be accomplished by continuously 

increasing the share of industrial products in total export 

income. 

This improvement can be achieved in the long run by an 

export-oriented, rational, coordinated industrialization 

policy. 

Main concerns of such a policy should be optimum 

resource allocation, standardization and product quality. 

As a matter of fact, 1n many studies on the subject 

it 1S stated that one of the main reasons for the -low progress 

rate in export is the low quality level of the exported goods 

and the lack of standardization(I,2,3,4). 

Devel6ping countries generally encounter harsh 

competition conditions in international markets. Therefore, 

quality level and cost play a crucial role in the ex~ort of 

industrial products. 

-To achieve competitive levels on quality and unit 

cost, industrial organizations should apply sci~ntific 

management rules. Production planning, process cost analysis 

and statistical qu~lity control during all phases of production 

should be effectively used as management tools. 
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1.1.2. Practice and Management of QC in Turkish Firms 

Although Quality Control has such an important role in 

economic growth of Turkey, the practice of QC in industry is 

quite limited and insufficient. 

Apart from a few companLes which have organized QC 

systems, what is done usually LS a simple grading of the 

final product for the purpose of determining the sales price. 

This lack of efficient QC systems arise from the 

absense of a number of important features of modern QC 

application. In general, the following shortcomings account 

for the insufficient Fractice: 

(i) Having no predefined quality objectives; 

(ii) Insufficient data on 

technology 

- labor 

material 

cost 

field-service, etc.; 

(iii) Not having any preset acceptance criteria; 

(iv) Lack of a proper reporting system; 

(v) Low use of statistical QC; 

(vi) Absence of research and development activities, 

(vii) Poor calibration or lack of equipment; 

(viii) Unsatisfactory management-labor relaticinshiFs; 

(ix) Absence of training programs; 

.(x) Insufficient coordination and information flow 

among various departments; 

(xi) Lack of part standardization. 

It is not a surprise that efficient decisi~ns on 

quality related problems cannot be made in environments where 
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a few of the above shortcomings co-exist. 

The" value of QC as a management tool and the impact of 

quality·cost reduction on profits is not well understood(S). 

Quality costs (internal and external failure "costs, 

appraisal costs and prevention costs) are not quantified and 

the net gain that would be brought by quality planning is not 

known. 

The belief that QC only judges the level of quality in 

a certain product and it does not add value to that product 

cause the production and management underutilize and underrate 

QC efforts. 

The "total qual'ity control" concept is rarely applied. 

Thus, the chance of "catching the defective at its sourc~" is 

missed and high losses. in material and labor are sufferred. 
~ . 

Furthermore, the real purpose of inspection ~s 

sometimes missed, resulting in the substitution of a "insiect 

i.t better" attitude in place of "make it better"(6). 

In many cases, it is seen that, even thou~h quality 

data ~f coniiderable volum~ and sophistication is produced 

through the use of some highly technical and expensive 

equipment, this informa~ion is rarely used to control the 

quality of the production. Often, the reason is that ~h~ 

information feedback t~ the production line is too slow to be 

of use~the product leaves the factory before thi analyses 

reach the production engineers. 

Many of there problems encount~red in the use of QC as 

a management tool, are not typical for our country, only. A 

recent survey in the United Kingdom chemical manufacturing 
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industry revealed surprisingly low use of statistical quality 

control techniques because of lack of understanding(7). The 

main reasons for the non-adoption of statistical methods 

identified in this study will be given here since the situation 

is very similar to that in Turkey. 

In most of the comparies who did not use statistical 

quality control (SQC), 

(i) they were unaware of SQC techniques, 

(ii) they we~e aware. of SQC techniques, but never 

tried them, 

(iii) there was a lack of understanding of SQC 

techniques. 

Most of the QC managers revealed their beliefs that 

"SQC would involve a great deal of work", "it was much quicker 

and reliable to use the judgement of experienced individuals ll
, 

"the theory would not work in real life", "the production 

managers were reluctant to get involved in statistics and 

numerical analysis ll
• 

It is more than 50 years since Shewhar~ (1931) 

introduced the concept of SQC. Since then, many extensions 

and modifications have been made, offering a wide range of 

effective techniques. There exists, however, a large gap 

between the practical ap~lications of and the academic 

researches in the statistical techniques of quality control. 

Considerable advances in the basic knowledge and understanding 

of QC by managers are required before advantage can be taken , 
of these developments. 
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1.2. DECISION SUPPORT SYSTEMS 

Together with the rapid development in computer 

technology, such as personal computers, computer networks, 

large data bases, color graphics and computer-based models, 

there is an increasing interest in the use of computers to 

support decision making. Such uses are being called Decision 

Support Systems (DSS). 

In this section, it will be discussed what ~s really 

meant by the term "Decision Support Systems". The aim and 

main characteristic~ of DSS, the differences between DSS and 

traditional TPS (Transaction Processing Systems) and MIS 

(Management Information Systems), the framework of a DSS and 

the design approach are further issues to be discussed 

through ~ literature stir~ey. 

1.2.1. A Formal Definition.of DSS-Is It Possible? 

The concepts involved in DSS were first presented by 

Michea1 S.Scott Morton under the term "Management Decision 

Systems", in the early 1970's. 

H~ exp1o~ed the possibilities for improvement ~n 

management problem solving through the use of a visual 

dispLay .device. ~is understanding of such a system can be 

found in the fo11owin~ paragraphs (p.6 of (8)): 

"Observation of managers at work indicates that they 

spend a large portion of their time in verbal communication 

with others. This is also true within a decision-making 

cycle; ·that is, the process of defining and sol~ing problems 

is oft·en accomplished by "talking" the problem throug~ to 

solution. 
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The internal and very informal. "model", or set of 

guidelines, that each maniger has in his mind is used by him 

as a frame of reference against which to pass the facts that 

he perceives in a conversation~ From this, and other sources 

he develops his definition of a prob1em~that is, a difference 

between what his internal "model" says is expected and what 

he actually perceives. Similarly, he has informal models or 

processes that he uses to solve problems as he perceives 

them. In both cases the prob1e~ finding and problem solving 

are intuitive judgemental kinds of processes. 

It seems desirable to leave the manager with this 

freedom but also help him build as firm a base from the facts 

as possib1e-ind only then have him apply his jUdgement to this 

base. This is done by providing him with flexible access to 

the data and b~ making available the use of relevant formal 

models to process and filter the data for him. There is a 

rapidly expanding technology in the field of Operations 

Research and mathematical models. This techn~logy can be 

brought to bear on problems and made to support the manager's 

decision. The computer technology and the modelling technology 

will allow this, and it is clear that this technology can be 

used by normal line managers with considerable benefit". 

Connecting the keywdrds in these paragraph~ and in 

later works which extend these ideas, DSS can be defined as, 

interactive computer-based systems that help decision makers 

utilize data and models to solve unstructured problems. 

However, as expressed by Carlson and Sprague(9), this 

defi~ition is quite restrictive and a few actual systems can 

satisfi it completely. 

Furthermore the term "unstructured" l.n this definition, 

cause~ a confusion which'raised a debate in DSS literature. 
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Using Simon's(IO) definition, decisions can be 

classified as structured (programmable) or unstructured (non

programmable) depending on whether or not the decision-making 

process can be described in detail before making the decision. 

A decision may be unstructured because of novelty, time

constraints, lack of knowledge, large search-space, multi

dimensionality, complex interrelationships, requirement for 

managerial judgement and nonquantifiabl~ data, dynamic 

environment, or other reasons. 

However, a problem can only be structured "with regard 

.to" a particular decision maker, or a well-defined set of 

decision makers(ll). In other words, the concept of "structure" 

in decision making is heavily dependent on the cognitive-style 

and approach to problem solving of the decision maker. Thus, 

it is both misleading and incorrect to speak of "structured." 

or "programmed" problems in the general case. 

As a second attempt for a definition. the term itself, 

whose origin is straight forward enough, can be used in the 

way Moore and Chang suggest (p.S in(ll)): 

"1- Decision-emphasises the primary focus on decision 

making in problem situatio~s rather than simply information 

retrieval, processing or reporting; 

2- Support-clarifies the computer's role in ai~ing 

rather than replacing the decision-maker, thus including 

those decision situations with sufficient "structure" to 

permit computer support, but in which managerial judgement LS 

still an essential· element; 

3- system-highlights the integrated nature of the . 

overall approach, suggesting a wider context of man, machine 

and decision environment'i. 
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This time, however, the definition 1S too broad. 

So, here, instead of a formal definition, the 

"characteristic" approach used by Carlson and Sprague(9) will 

be used, to give an understanding of DSS. 

The following characteristics are the capabilities 

which are required to accomplish the objectives that DSS are 

designed to accomplish: 

(i) They tend to be aimed at less well-structured, 

underspecified problems that upper-level managers typically 

face. Here, the concept of "structuredness with regard to" a 

particular decision-maker will be used. 

(ii) They attempt to combine the use of models or 

analytic techniques with traditional data access and retreival 

functions. 

(iii) They specifically focus on features that make 

them easy to use by noncomputer people in an interactive mode. 

(iv) They emphasize flexibility and adaptibility to 

accommodate changes in the environment and in the decision 

making approach of the user.' 

In this study, these guidelines will be used to 

distinguish DSS. 

1.2.2. Information Systems and DSS 

'The next issue discussed in literature is the role of 

DSS in the overall context of information systems. 
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In fact the definitions g1ven 1n the preV10US section 

make it c lear that DSS is not an au tgrowth of TPS ;or HIS. 

However, because of the confusion caused by some highly 

data-oriented applications of DSS, DSS school of thought had 

some trouble in distinguishing its work from previous efforts 

in HIS development. 

As a result, an attempt to draw a sharp distinction 

between HIS and DSS came up in the DSS literature. 

Although such a rigid classification does not seem 

tenable,there are some subtle but significa~t distinctions 

between DSS and traditional TPS and HIS approaches. 

The characterization g1ven by Hoare and Chang will be 

used in this study to distinguish between them (p.g of (11)): 

"1- Transaction Processing System (TPS)-Pure data 

processing programs for gathering, updating and. posting 

information according to pre-defined procedures. Examples 

include a basic payroll system or an order proces~ing system; 

2- Management Information System (HIS)-A system with 
. . 

pre-defined aggregation and reporting capabilities, often, 

built upon TPS. Examples are a payroll system with managerial 

reports, such as a"labor distribution summary; 

3~ Decision Support System (DSS)-An extensible sys~em 

with intrinsic capability to support ad hoc data analysis and 

reduct~on as well as decision modelling activities. 

From a descriptive standpoint, TPS are frequent~y 

devoted to routine data processing tasks, involving high 

degree of formality, timeliness, accuracy and efficiency 1n 
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the processing of comparatively large volumes of data. MIS 

are often "report-oriented" in the sense that data ~s 

extracted and summarized into pre-defined formats, often on 

a periodic basis, for purposes of managerial review in 

reporting exceptions, deviations from standards, and 

historical trends. DSS subsume portions of an MIS system, 

especially the summarization and extraction capabilities, 

but the procedures for effecting this are more loosely defined, 

thereby permitting the user to select on an ad hoc basis the 

frequency and to a limited extent, the content of reports. 

The key notion is that the usage of DSS by the user is, within 

limits, not pre-specified and i.s aperiodic in contrast to MIS 

usage". 

This "key notion" is be1iewed to be essential in 

distinguishing .DSS from MIS. 

1.2.3. A Set of Capabilities Expected From a DSS 

A primary question still remains: What are the 

capabilities that,a good DSS should possess? 

This can be ana 1yz ed through s orne per f o·rmance objectives. 

The performance objectives defined by Carlson and Sprague(9) 

will be reviewed here. But " it should be noted that no 

specific DSS will be required to satisfy all six of the 

performance measures stated here, since any specific DSS wL11 

be very much dependent on the task, the organizationa~ 

environment and the decision-maker(s) in~olved. However, as 

a group, the following objectives represent a set of 

capabilities that determin~ the value of ~he DSS concept from 

the ma~ager/user point of view: 



(1) A DSS should support semi-structured and 

uns tructured d eC,isions as well as structured ones. 
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Gorry and Scott Morton(2) claimed that most of the 

computer support that existed by 1970's was for structured 

decisions, that some work was under way for supporting semi

structured decisions, but that unstructured decisions were 

completely left out~ They argued that, it is the semi

structured and unstructured decisions that are of greatest 

concern to decision makers. 

However, it should be kept in mind that the concept of 

"structure" in decision-making is heavily dependent on the 

cognitive style and approach to problem solving of the 

decision-maker. 

(~) A DSS should provid~ support for users at ~ll 

levels, assisting. in integration between the levels whenever 

appropriate. 

Following Anthony(13) decision levels can be classified 

as: 

(i) Strategic Planning: Decisions related to setting 

policies, choosing objectiv~s and selecting resources .. 

(ii) Management Control: Decisions related to assuring 

effectiveness in acquisition and use of resources. 

(iii) Operational Control: Decisions related to 

assur1ng effectiveness in performing operations. 

'-(iv) Operational Performance: Decisions that are made 

in performing the operatio~s. 



(3) A DSS should support the communication between 

decision makers so as to support interdependent decision -

making. 
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Hackathorn and Keen(14) define three decision types: 

(i) Independent: A decision-maker has full responsibility 

and authority t~ make a complete implementable de~ision. 

(ii)·Sequential interdependent: A decision-maker makes 

part of a decision which is passed on to someone else. 

(iii) Pooled interdependent: The decision must result 

from negotiation and interaction among decision-makers. 

(4) nSS should support all phases of tbe decision 

making process. 

A popular model of decision-making with three steps is 

given by Simon(lO): 

(i) Intelligence: Searching the environment for 

conditions calling for decisions. Raw data are obtained, 

pr.ocessed and examined for clues that may idehtify problems. 

(ii) Design: Inventirig, developing and analyzing 

possible.courses of action. This involves processes to under

stand the problem, generate solutions and test solutions for 

feasibility. 

(iii) Choice: Selecting a particular course of action 

from those available. 

Implementation phase can be added to this sequence as 

the fourth phase. 
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The cycle of pha!5es, however, is m.ore complex than the 

sequence suggests. At. any given level, subproblems that in 

turn have their intelligence, design and choice ~hases can be 

encountered. In this structure it can be se~n that MIS and 

TPS have their contribution in intelligence phase,whereas 

MS/OR contribute in choice phase. By adding support at design 

and implementation phas~s, DSS completes and integrates these 

decision phases. 

(5) A DSSshould support a variety of decision-making 

processes but not be dependent on anyone. 

There is no universally accepted model of decision

making process. Simon's model is only one categorization and 

agreat variety of decision-making processes can be found ~n 

studies of decision-making. 

Furthermore, a specific decision may be of a 4ifferent 

type, in different organizations, at different tim~s or for 

different decision-makers. 

In fact, there has been some work on cognirive styles 

to drive operational guidelines for DSS design, i.e. regression 

models derived from a manager's past Behavior to ~erve as a 

basis for future managerial, decisions(lS). However, this 

approach neglects the dynamic nat~re of thedeciston environ

ment. If a DSS is designed for a specific type of decision and 

a specieic decision-maker any change in them requires~ 

change in the DSS to accomodate new conditions and leads to 

increased cost. 

The effort should be .toward creating a DSS that is 

flexible, friendly and provides a variety of.options, so that 

a priori determination of the user's style as a basis for 

identifying the most appropriate design becomes irrelevant (16) • 
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In short, DSS should be proces~ independent and user

driven (or controlled). The term "user controlled" 1S used in 

the sense that the decision-maker is allowed to enter and use 

the DSS at any point in the decision process. Process 

flexibility can be obtained by reversing (inverting) model 

functions, i.e., treating decision variables as both input 

and output variables(ll). 

(6) A DSS should be easy to use. 

It should be kept in mind that the a1m 1S t6 help the 

decision-maker who is often a non-computer person. 

1.2.4. The Development Approach for DSS 

DSS require a unique approach to system analysis and 

design, because of a variety of reasons that may be" encountered 

1n a decision process(23): 

(i) The designer or the user may be unable or unwilling 
I 

to provide functional specifications and procedures, depending 

on the structure level of the task. 

(ii) Users may not know what they want and the desig~ers 
"< 

may not unders"tand what th~y need ~r can accept; and initi~l 

system must be built to give users something concrete to react 

to. 

(iii) User's concepts of the task or de~isi6n situation 

will be shaped by the DSS. The system stimulates learning and 

new insights, which in turn stimulate new uses and the need 

for new functions in the system. 

(iv) The intended users of the system may hand~e the 

task in a variety of way~, or differ in the way they think to 

a degree that prevents standardization. 
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Items (i) and (iv) state that th~re is no well-defined 

process and the DSS should be process-independent. Item (iii) 

introduces the idea of an iuerative design approach. Furthe~

more, while (iii) states that DSS shapes the user, (iv) 

equally suggests that the user shapes the DSS bringing forth 

the need for an adaptive design procedure. These issues will 

be discussed 1n the following paragraphs. 

A user-oriented, process-independent design approach 

called ROMC is developed in works by Carlson and Sprague(9,24). 

The approach is based on defining a set of "Representations" 

that decision-makers use to conceptualize problems, "Operations" 

on those Representations, "Memory Aids" to support the use of 

Representations and Operations, and "Control Mechanisms" to 

apply different styles and skills. Different Representations, 

Operations, Memory Aids and Control Mechanisms may be required 

for all three decision phases of intelligence, design and 

choice. 

Moore and Chang draw attention to the dynamic nature 

of the decision environments (p.11 of (11»: 

"An "important characteristic shared by all computer-

based information syst~m~ is the tieed for periodic re-structuriftg, 

updating or expansion .activities. For a variety of- reasons

changing needs, earlier mis-specifications, revised context, 

change in capacity, newer technology, etc-all systems 

periodically under go such redirective activities. With?ut 

such activities, the system's usefulness would decline rapidly 

-hence, these changes are essentially mandatory. The periodicity 

of these operations is said to be shorther for DSS than other 

types ~f systems. In particular, a TPS might be rewritten 

every 3-5 years to synchronize with changes i~ th& underlying 

operational hardware, and MIS expanded every 1-2 years to 

handle new requirements and regulations. A DSS could change 
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e~ery few days or weeks, particularly during early phases of 

implementation and use". 

Thus flexibility at moderate cost is a very important 

issue for DSS. This makes the traditional development life 

cycle approach which implicitly assumes a static decision 

environment inappropriate in DSS development. It is 

impractically time consuming and costly, and pre specification 

and consensus among clients concerning the desired system is 

difficult to achieve. 

So, an iterative design procedure combining the typical 

steps of development life cycle approach (documentation of 

existing system,10gica1 system design, physical system design, 

programming the new system and implementation), into a single 

step which is ,iteratively repeated, is suggested. 

In this way, DSS will be built with short, rapid 

iterations, receiving feedback from users to ensure that 

development is proceeding correctly., DSS must be developed 

to permit quick and easy changes to accomodate the dynamic 

nature of the problem environment. These issues are discussed 

in detail in (9), (11) and (25). 

User participation during development iterations of a 

DSS 1S ari-important factor which reduces the difficulties 

that may be encountered in implementation stages. Another 

direction of r~search in DSS literature, investigates the 

benefits of user involvement iri system deve10pm~nt(26,27,28, 

29) e' 

1.2.5. The Components ~f DSS 

A1ter(30) surveyed 56 DSS and divided them into two 

general categories: Data-oriented systems and model-oriented 
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systems. The data-oriented systems consist of systems for 

data retrieval, analysis and presentation, Both generalized 

and special Furpose software are included in this category. 

The model-oriented systems provide accounting representational, 

optimization or suggestion models to help in decision-making 

(see Figure 1.1). The characteristics of these decision 

s~pport system types are given on Table l.i. 

File Drawer Systems 

Data Analysis Systems ?J=.Data 
Data 

Analysis Information Systems 

Retrieval~ 

An 1 · Data-oriented 
a YSl.S 

~ Simulation 
Accounting Models 

Representational Models' 

Optimization Models 

Suggestion Models . 
~ Suggestion 

}-Madel-adented 

FIGURE 1.1- Data-oriented us Model-oriented DSS types(30) 

There are many opinions on why data-oriented systems 

and model-oriented systems have not had much success in 

supporting decision-making, either ceasing to be used or 

being used for routine report generation rather than for direct 

support of decision makers .. ~n g~neral, the ~ainproblem 

seems to be a mismatch between the capabilities of these DSS 

and the requirements of the decision or decision-making. 

This idea is viewed as follows in this study: The 

con~eptual model is the problem as perceived by the decision

maker as a result of the intelligence activity. The modelling 

capabilities of DSS transform this conceptual model into a 

formal one. As the· difference between the stru~ture levels of 

the concep tual and formal mode Is inc reas es, the im.p lemen ta t i on 

of the solution generated by the formal model becom~s harder, 
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DECISION SUPPORT SYSTEM TYPES 

CHARACTERISTICS A B C 0 E F. G 
FILE DATA ANALYSIS ACCOUNTING REP RES EN- OPTIMIZATION SUGGESTION 

DRAWER ANALYSIS INFORMATION TATIONAL 

tyPEOFTASK , operalional operational or 
analysis 

analysis pla~ning planning planning operallonal 

HANDS-ON USER nonmanagerial nonmanagerial slall stall slall stall or nonmanagerial 
line line. analyst analyst or analyst nonmanagerial line 
personnel personnel manager line personnel 

or stall personnel 
analyst 

DECISION MAKER nonmanagerial nonmanagerial manager or manager, manager' manager or nonmanagerial 
line line planner planner, or nonmana- line 
personnel personnel line gerialline personnel 

manager, or personnel personnel 
planner 

KEY ROLE hands·on user hands-on user inlermediary . intermediary; intermediary intermediary hands-on user 
feeder 

KEY USAGE user motivation· can people how effective integration into understanding understanding user motivation 
PROBLEM and training figure out Isthe planning and under-

what to do Intermediary process standing 
with the .. 
system 

SYSTEM INITfATOR mana~erlal entrepreneurial entrepreneurial usar or entrepreneurial mixed ·mixed 
manageri~1 

.. 

KEY DESIGN AND defining the deciding how . focusing us.age gelling people richness vs. richness vs • designing rufes 
IMPLEMENTA- data; pro- to use sys- and develop- to participate understand- linearity and sensibly 
TION PROBLEM cedural tern; assess- ment;con- seriously in ability understand-

cttanges Inglmpacl trolmix planning ing 
on decisions of projects process 

KEYCHANGE changing in- unfreezing job using system unlreezing unfreezing unfreezing unfreezing 

ISSUE formation image and as a vehicle procedures ways 01 ways of standard 

sources and way of ap-' for change. people are approaching approaching procedures; 

procedures proaching familiar with problems problems avoiding a 
problems fear reaction 

KEY TECHNICAL system flexible flexible checking con- modeling modeling and task modeling 

PROBLEM crashes; re- retrieval retrieval siste·ncy of technology solution 

trieval from from broad from broad intention, technology 

large data data base; data base meaning of 

base , generality vs. numbers 
power 

TABLE 1.2 CHARACTERISTICS OF PARTICULAR DECISION SUPPORT SYSTEM TYPES 

, . 
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req'uiring persuation and additional txansformation efforts. 

However, if the DSS supports the design and implementation 

activities as well as intelligence and -choice activities by 

allowing the managerial judgements to be processed by the 

system and the user to gain insight to the problem through 

interactive supporting, the model rigidity will be ,reduced, 

the differences in the levels of structuredness of the 

conceptual and formal models will be reduced and ,the solution 

will be more readily applicable, reducing the implementation 

efforts. This can be achieved by attaching equal importance in 

the design of DSS to its three major components: The dialog, 

data and model subsystems. 

(1) The Dialog Subsystem 

The dialog subsystem consists of ,the user, the input 

and output media and the software. The, dialog component meets 

the representation and control mechanism requirement of the 

DSS, by presenting DSS outputs to the users and collects user 

inputs to the DSS. 

Dialog styles describe the nature of the interface 

between the system and the user. The choice of a particular 

s'tyle depends on the 'trade-offs on usability of the DSS versus 

the hardware and development costs(3l). 

(2) The Data Subsystem 

The data subsystem consists of a data base and a data 

base management system, defined as a collection of ~rograms 

used t~ create, maintain, access, update and protect one ,or 

more data bases. 

The data base can be constructed ~s~ng one of the data 

structures that can be found in data base literature, i.e., 

lists, tables, ielations; hierarchies and networks(32). 
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The data base management system -should provide(9): 

(i) the ability to combine a variety of data sources 

through a data capture and extraction process; 

(ii) the ability to add or delete data sources quickly 

and easily; 

(iii) the ability to portray logical data structures· 

in user terms so that the user understands what is available 

and can specify ,needed additions and deletions· , 

(iv) the ability to handle personal and unofficial 

data so that the user can experiment with alternatives based 

on personal judgement; 

(v) the ability to manage this wide variety of data 

with a full range of data management function. 

The main features of data management for DSS is 

discussed in(33). 

(3) The Model Subsystem 

DSS integrates analy~is procedures and decision models 

into the data base and dialog capabilities. This full 

integration is necessary to support decision-making activities 

such as pr~jection, deduction, creation and comparison_of 

alternatives which require close interaction and rapid 

feedback between the decision-maker and the computer, with 

strong and flexible control mechanisms. To provide these 

capabilities, the modelling component of the DSS must have 

a IImodel base ll developed in modular structure. and- a 

comprehensive set of model·base management functions. 
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During the literature survey o~ this study a number of 

sp~cific .DSS were studied. This section will be concluded by 

mentioning a few of them, just for the purpose of giving 

examples. They are not claimed to be typical or representative 

for the DSS concept. 

(i) A DSS fo~ urban growth management developed by the 

Dept. of City and Regional Planning in Ohio State University(18). 

The DSS is based on a multi-criteria framework that 

integrates several socio-economic, physical planning and urban 

design processes. The integrated framework is seen as 

consisting of'an interaction of a data base, projections and 

forecasts, impact analyses, decision analysis, and political 

sensitivity analysis. 

(ii) Geod~ta Analysis an~ Display System (GADS) 

deve 10 ped by the IBM Res earch Lab in San· J os e, Catifornia(19). 

It is an interactive system with strong graphic display 

and "user-friendly" characteristics to enable non-computer 

peop,le to access, display and analyze data that have geographic 

content and meaning. It was used for 17 specific decisi6ns, 

such as police personnel allocation application, school 

district planning, etc. 

(iii) An Interactive Media Decision Support System(20). 

It 1S an interactive, terminal based DSS which manages 

a large data base and provides many models that aid the 

advertising decision maker in media planning decisions such 

as 'est~blishing a desired market, finding media which reach 

that market, and allocating advertising funds to -these media. 
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(iv) A Model-Directed Information System for Management 

of the Federal Courts(2l). 

To satisfy the divers~ information needs of federal 

courts a family of information management systems has been 

developed, based upon formal mathematical models of judical 

case processing embedded in interactive data base information 

systems for case tracking and case load management. 

(v) A DSS for Ski Area Design(17). 

Designing a ski area is based on a decision process 

with many feasible solutions involving a host of simple 

calculations, supported by expert judgements, and not subject 

to mathematical bptimization~ The issue of creating a process

flexible DSS has been considered in this st~dy. 

(vi) An Overall Interactive Computer-Based System for' 

Petkim-Aliaga Complex(22). 

This ~s an overall system design aiming to create an 

~rganizational and operational structure for effiiient 

managemerit of producticin activities in Petkim Aliaga Complex 

which is still in foundation phase. 

1.3. NEED FOR A DSS CAPABILITY FOR QC 

In Section 1.1.2. it was pointed that QC is not well 

understood as a management tool, and there is a lack of 

understanding of the statistical quality control techniques. 

Most of the managers prefered using their experienc~ and 

judgements in solvirt~ the problems, because they c~nnot 

conceptualize formal models and the solutions generated by 

formal models can be difficult to implement. 
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Therefore, the first thing neede4 is a tool which 

helps filling this gap between the formal QC methods and the 

decision maker's understanding of them. Such a tool, should 

improve the decision-making process of the user by making him 

use scientific management approach to problems. 

Furthermore, it should be friendly to the user. It 

should allow him use his experience and judgements on the 

subject in generating alternative solutions to the problem 

and in. finding an "implementable" solution among them. 

Such a support on decision making in QC, ~s possible 

through the us~ of a DSS, which satisfies the characteristics 

given by Carlson and Sprague(2): 

(i) A DSS in QCsupports decisions which are not well

defined in the minds of the decision makers. Si~ce the con~ept 

cf unstructuredness ~s ~ubjective, a pro~lem can only be 

structured "with regard to" a particular decision maker, or a 

well-defined set of decision-makers. 

In our country, QC related decision problems can often 

be regarded as "unstructured" because the decision-makers do 

not have the habit of tising scientific approach when trying 

to solve them. 

(ii) A DSS ~n· QC should combine the use of statistical, 

analytical or representational models with flexible data 

access and retrieval functions. This should be done ~n a way 

to allow the user to experiment with th~ QC system, to 

integrate his judgements in the solution procedure, and to 

learn about the system while doing these. 

(iii) A DSS ~n QC should focus on features that makes 

it easy to use by non-computer people ~n an interactive mode. 
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(iv)· A DSS in QC should be flexible. and adaptible to 

changes in the QC environment and in the decision-making 

approach of the user which is expected to, improve through the 

use of the DSS. 

In the following chapters of this study, a specific 

DSS designed for QC will be explained. In Chapter II the 

specific decision taken into consideration and the way 

it is support~d by the "Quality Control Decision Support System 

(QCDSS)"will be discussed. In Chapter III, an application of 

QCDSS ~n a light-bulb factory will be described in detail. 

Lastly, in Chapter IV, some concluding remarks will be made, 

and some possible extensions to QCDSS will be mentioned. 
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II. A DECISION SUPPORT SYSTEM FOR QUALITY CONTROL 

Quality control function in an industrial organization 

~s carried on through various decisions ranging from short 

to long range taken at various levels of the management. 

In this study, a specific class of them, decisions 

related to the remedy of chronic quality problems ~re taken 

into consideration. 

In this chapter, these de~isions and the DSS designed 

to support them will be discussed. 

2.1. THE SPECIFIC DECISION 

Quality activities held in a QC department are 

coricerned with both sporadic and chronic quality problems. 

A sporadic problem is a sudden adverse change in the 

quality performance, requiring remedy through restoring the 

standard performance(34). The inspection plan is utilized for 

this purpose-that is, to control production in all stages by 

measurfng actual quality performance, comparing it wit~ 

standard and acting on the difference. 
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A chronic problem, on the other hand, ~s a long 

stanjing adverse situation, requiring remedy through changing 

the existing system. Since ways to do better than the standard 

should be found, these problems are often difficult" to solve. 

Each case having different characteristics, it is very hard 

for the decision maker(s) to state a general, structured 

solution procedure when confronting with the problem. All 

these difficulties make most of ,the industrial organizations 

accept chronic problems as inevitable. Furthermore, 

firefighting on sporadic problems may take continuing priority, 

although larger savings are possible on chronic problems. 

The essential features of chronic problems that would 

make a DSS capability a valuable and necess~ry to01 can b~ 

listed as follows~ 

(i) As explained above, tha decision makers have a 

kind of intimidation for this kind of problems. Therefore, 

a supporting tool which encourage interest and efforts towards 

the solution of chronic problems, by making the user 

understand the underlying conditions ~n the production would 

be a great help. Since gaining insights for the general QC 

s ys tem as well as the problem i srequi red, this support 

should offer a learning process, i.e., the ability of 

experimenting with the system .. This feature can be handled -by 

a DSS. 

(ii) The problem can b~ identified through data 

analysis. But an MIS in traditional context is not sufficient 

in this case(3), because the problem is aperiodic in nature 

and the data analysis should be ad hoc. The problem should be 

"searched forll, so instead of pre-formatted reports, reports 

of flexible content are required. This fle~ibility 'can be 

offered by a DSS. 
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(iii) The predictive and ,planning orientation of the 

problem necessitates some modeling capability in addition to 

lata analysis capabilities.' However, a classical optimization 

approach would be even·more intimidating, especially because 

optimization models often cannot be conceptualized well enough 

by the decision makers (See Section 1.1.2 and Section 1.3). 

On the other h~nd, the nature of the problem requires 

the use of some managerial judgement. Since the solution will 

impose a change in the system, a resis'tance to this change 

will come up 1n the implementation phase. So, in choosing the 

solution the problem should be judged with all its aspects: 

Financial, technological and social. 

So a DSS capability which combines data, model and 

dialog cap~bilities is necessary (See Section 1.2.3). The 

necessity for a dialog component is inherent in all three of 

the issues discussed up to now. 

(iv) Quality Control system as a decision environment 

1S quite dynamic in nature. So, while classical approaches 

with static assumptions happen to be ineffective, 'the DSS 

concept with its great con~ern in adaptibility is appropriate 

( See S ec t fo n 1. 2 . 2) . 

(v) If an overall DSS capability 1S planned to be 

installed in an organization using a staged development 

approach, the choice for the initial DSS is very important. 

It should adress a recognized need with promise of early 

observable benefits. Thus, the users will be motivated and 

willing to participate, which means that the implementation 

will be easier and the risk of obsolesence will be smaller. 

The solution to chronical quality problemi offer high 

probability of observable benefits. So, it seems a good place 



to start before building a general DSS' to support all QC 

activities. 
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These are the main characteristics which justify the 

building of the DSS that will be described in the following 

sections of this study. The same characteristics and some 

more which will become apparent later in this chapter, are 

tried to be built into the DSS when designing it. 

2.2. DECISION STEPS 

Decision steps in finding remedy tO,chronic quality 

problems can be examined using the typical system analysis 

approach of five phases: 

(i) Problem identification: Identification of the 

chronic problems accounting for the most of the losses related 

to quality. 

(ii) Problem investigation: Closer investigation of 

important chronic quality problems for their cause~. 

(iii) Design of alternatives: Suggesting possible 

remedies for the discovered chronic quality problems. 

(iv) Evaluation of alternatives: Estimation of the 

benefits possible from the suggested alternatives. 

(v) Choice: Deciding which suggestion to implement'. 

-Looking at the same decision using Simon's model(lO), 

the first two steps fall into the "intelligence" 'phase, the 

third and the fourth steps make up the "d'esign" phase,· "choice'" 

phase is the,ame. 



Since chronic problems will require far-reaching 

investigation for possible causes and courses of action - , 
the second and the third phases can be interde~artmental. 

Nevertheless, the first attack will come from the QC 

department, for most of the timeJ 

Below those decision steps are explained ~n the 

context of the specific decision. 

2.2.1. Problem Identification 
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The.starting point for any quality improvement program 

is an investigation of the current quality performance, to 

bring chronic quality problems into daylight. This requires 

a cost orierited analysis which spots vital few problem areas 

amongst trivial many, and thus helps identifying opportunities 

for reducing quality costs. "Failure Analysis" can be regarded 

as a systematic Pareto analysis ~erving this purpose. 

2.2.2. Problem Investigation 

The emergence point of these important chro~ic quality 

problems should be found out by investigating whether they 

are related to machine or operator error or to th~ technology 

used, or the management, itself. 

2.2.3. Design of Alternatives 

According to the cause discovered ~n the second step, 

a number of changes ~n purchasing, maintenance and personnel 

policies, in machines, tech~ology or production management 

can be ·suggested. The inspection plan can be changed in 

various ways, trying to take the problem in control. 
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2.2.4. Evaluation of Alternatives 

Some of cost and status changes that will be caused by 

the suggested alternatives can be estimated using available 

data and the remaining can be estimated subjectively. Thus, 

the expected quality improvement can be compared with the 

required additional investment, personnel costs and other 

draw backs due to the change. 

2.2.5. The Choice 

Depending on the type of the problem and the precaution, 

the decision can be made within the Quality Control Department 

or at higher management levels. 

2.3. THE POSITION OF THE SPECIFIC DSS IN THE OVERALL 

DECISION MECHANISM 

The specific DSS developed in this study, whi~h will 

be called QCDSS from now on, supports the decision discussed 

above in the Failure Analysis (Section 2.1.1) and .in the 

estimation of possible consequences of suggested alternatives 

on costs and quality l~vel_(Secti~n 2.1.4). Furthermore, it 

provides the decision-maker ~itha framework within which 

he can generate his alterantives easily and quickly, thus 

it contributes to the design phase, too. 

The Failure Analysis and cause investigation following 

it, can result in the launching of a quality improvement 

project aiming to get rid of the chronic problem(s) identified. 

Such a -decision is· a "pool'ed interdependent"(14) one, ~.e., 

it will be taken by a gr~up of managers from-various 

departments asa result of some negotiation and interaction. 

And, it is a management control decision which will result in 
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a change Ln one or more of purchasing, maintenance, personnel

or production management, in machines or the technology used 

or in the product, itself. 

On the other hand, there may be cases when the 

discovered ,problem cannot be solved Ln this way, or ~he timing 

may not be appropriate for such a project to be started, or 

the cause of the problem may be unknown. In such a case, the 

inspection plan should be revised in order to get control of 

the newly disco~ered critical points or to reduce scrap and 
I -

rework costs by detecting vital defects as early as possible. 

This is an "independent" decision which the QC department has 

to repeat at rather short intervals, and it LS on "operational 

control" level. 

Quality Control activities in an industrial organization 

can be classified in compliance with Gorry and Scott Morton's 

framework(12) as in Table 2.1. It can be seen on this figure 

that the components of QCDSS lie in Operational Control and 

Management Control columns. 

Figure 2.1 gives another representation of ~he p6sition 

of QCDSS in decision mechanism, this time together with tne 

information network it is embedded Ln. 

2.4. THE POSITION OF THE SPECIFIC DSS IN INFORMATION FLOW 

The position of QCDSS in information flow has 

importance with regard to the ease in implementing it and the 

cos~/benefit analysis. 

Nearly all of the data requirements 6f- QCDSS will be 

satisfied within- the QC department. Only in calculating 

Quality costs there is need for some input data from the 



TABLE 2.1- QC activities classified according to types of decisions and degree of decision 
structure 

STRUCTURED 

UNSTRUCTURED 

OPERATIONAL 
PERFORMANCE 

Conformance and 
fitness-for-use 
decisions 

OPERATIONAL 
CONTROL 

Quality Cost 
Analysis 

MANAGEMENT 
CONTROL 

Training Program 
Decisions 

Process Control Quality Performance Persohnel and 
Evaluation Equipment Allo-
(~ailure A~alysis) cation Incoming Material 

Acceptance 

Revision of the 
Inspection Plan 

Decisions that are Decisions related, 
m~de in performing to assuiing 
the operations effectiveness in 

performing 
operations 

Budget Prepara
tion 
Quality Improvement 
and Cost Reduction 
Projects 

Decisions related 
to assuring 
effe~tiveness in 
acquisition and 
use of resources 

STRATEGIC 
PLANNING 

Quality Policies: 
- level of quality 
- life cycle cost 
- QC organization 

Decision rel"ated 
to setting 
policies, choosing 
objectives and 
selecting resources 

UJ 
~ 
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FAILURE 
ANALYSIS 

EVALUATION OF 
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Hanagement 
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Production 
Purchasing 
Hain tenance 
Personnel 
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Suggestions on 
Quality Improvement 

Quality Improvemen 
Proj ects 

FIGURE 2.1- position of QCDSS in the Decision Mechanism and in the 
Information Flow 
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Accounting department (See Figure 2.i)-. A description of the 

current inspection plan, daily inspection and scrap data and 

data on quality costs should normally be available in a QC 

department, anyway. Therefore QCDSS does not bring any 

additional burden in data collection. The data base is 

designed as easy to use as possible, "and moreover, 1~ a way 

to facilitate adaptati?n to charges in the quality control 

system. These issues which will be discussed in detail 1n 

Section 3.2.1 are factors that decrease the cost of 

implementing such a system. 

Although information that can be received from 

production, maintena~ce,"purchasing and personnel departments, 

i.e., maintenance programs, new purchasing contracts, etc., 

do not reside in the system, they can be reflected to the 

decision-making process by the decision-maker through the use 

of flexible dialog capability of QCDSS. 

QCDSS, beyond its ma1n purpose, ~roduces many kinds of 

information. Most of the reports to be distributed to the 

Production Departmerit and to upper management by the QC 

Department can be prepared by using the report gener~ting 

capability of QCDSS. 

Moreover, Failure A~~lysis can generate some valuable 

information for production, maintenance, purchasing, and 

pers~nnel departments. By adding a periodic pre-formatted 

report generator, the system can release exception reports 

and historical information for managerial review. 

Although beyond the real scope of aDSS, such 

capabirities are important since they will increase the 

benefits obtained from the system and thus its cos t-effectiveness 

and value in the eyes of the management. 
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III. AN APPLICATION IN A LIGHT BULB FACTORY 

The Specific QCDSS described in Chapter II is designed 

for the Quality Control Department of a light bulb manufacturing 

company. In this chapter, bulb manufacturing and the present 

QC application in.this factory will be described.first, and 

then the interactive computer system developed will be 

discussed in detail. 

3.1. CURRENT QC APPLICATION IN LIGHT BULB MANUFACTURING 

The light bulb factory mentioned above, works ·on three 

product groups producing a variety of incandescen·t, fluorescent 

and mercury vap0r lamps. 

Flowcharts for manuf?-cturing processes of incandescent, 

fluorescent and mercury vapor bulbs are g1ven in Figures 3.1, 

3.2 ~nd 3.3, respectively. 

~n the present QC application, the focus is on 

incandescent production and records are co~plete only for 

this product group. Therefore, here, the QC application on 

incand~scent production will be described. For the same reason, 

incandescent production 1S a natural starting point for the 
/ 

implementation of QCDSS and although the system is designed 

in ,a way that can handle any number of prodUct groups, all 



38 

flare 
Production 

r FLARE TUBE ) "\.. 

Stem 

Exhaust EXHAUST TUBE 
Cutting 

, 

Mounting FILAMENT J 

\ 

1 

Sealing .,. Bulb 
Washin~ 

BULB ) 

Exhausting 
Paste - I BASE -) 
Applica:ior -

Soldering ...-
and '-. SLEEVE 

Finishing 

, 
FIGURE 3.1- Incandescent Light-bulb Manufacture 



39 

Flare I ) Production F.LARE TUBE \. 

-
Stem t-.. ..... 

Exhaust - ( ) EXHAUST TUBE Cutting \. 
1 

Mounting -- ) \. FILM-lENT 

, 

Tube J 

Painting \. 
. TUBE 

, ~. 

Sealing - Drying 
.... Oven 

I • 

Exhausting 
-

, 

Soldering 
~ Paste ...... ) 

t;lpplicatia \. BASE 

Seasoning 
and ~ r SLEEVE -) " "-lFinishing 

./ 

,I, 

FIGURE 3.2- Fluorescent Lamp Manufacture 



40 

Flare 
~ r 

Productior FLARE TUBE 

Stem ... 
" 

Exhaust ~ f 
Cutting EXHAUST TUBE 

, 

!Mounting ... /"HIGH PRESSURE 
DECHARGE TUBE 

, 

Sealing - PAINTED BULB ") 

Exhausting 

; 

Soldering 
Paste - r BASE .... Application 

~ 

Seaso!ling 
and .... C SLEEVE 

Finishing . 

,Ir 

FIGURE 3.3:- Mercury Vapor Lamp Manufacture 



the examples gLven further in this study will be on incan

descent production. 

There are five maLn operations in incandescent 

production: Stem production, mounti~g, sealing, exhausting 

and finishing. Sealing and exhausting operations are 

conducted on a composite machine and from now on the term 

"Sealex" will be used for those.operations. 
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A line consisting of these four machines is called a 

machine group. For each production type there are a-number of 

machine groups working for two or three shifts. 

The main characteristic of bulb production is that it 

is a continuous production. The number of bulbs produced LS 

dependent on the partic~lar machine group and the shift, but 

roughly speaking, it is about 10-15 thousand bulbs per shift 

on a machine group. 

3.1.1. In-Process Inspection 

During production process, inspection LS made on two 

control ~tations on each machine group. Fir~t control station 

is after mounting and is called "Stem and Mount Control". 

Second station is after the .last operation and it is called 

"Sealex and Finishing Control". 

All ~ontrols made during production are attribut~ 

controls where bulbs are inspected visually. Inspection LS 

made by visiting the control stations at certain time 

intervals and picking defective bulbs until a box of 120 

~ondefective bulbs is produced. Each time, the defectives 

c"aught are recorded by defect type on. defective report sheets. 

By the end of the shift, the numbers are aummed to get daily 

defective numbers. 
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Figure 3.4 gives main types of d~fectives that may be 

produced at each operation. The control stations and main 

defective types observed at these stations are shown on 

Figure 3.5. A typical characteristic of bulb production is 

,that, .a defective produced at any stage can be ~aught at any 

one of the following control stations. 

An essential feature of the control procedure is that 

it is not a rectifying type of procedure, i.e., whenever some 

sign of low quality production is observed during inspection, 

the production is not stopped to screen the items produced, 

but the operator is made aware of the situation to make 

necessary adjustments, aiming to restore quality of future 

production. 

Thus, although this inspection procedure is not a 

control chart ayplication, it certainly has certain features 

of cont~ol chart applicati~ns. 

3.1.2. Finished Product Inspection 

After being aged for ~hree days, a sample of 5 % 1S 

taken from finished in.candescent' bulbs. This sa~ple is 

collected by randomly picking 6 bulbs out of 120 of each box 

produced, and thus forminga' sample box for every 20 

production boxes. 

"Glow" and -"Light" tests are performed on the sample 

and the defectives caught a~e recorded. All of the remaining 

productVon is taken to glow test, thus 100 % inspection is 

applied for glow test. However, glow test is not sufficient 

to screen ~ll def~ctive bulbs. So, light test is carried on 

for. thbse portions of the production which ar"e rep"resented 

by the sample boxes rejected in light control. Rejectio~ of a 

sample box in light contrQl depends on the seriousness of 
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FIGURE 3.5- Control Stations in Incandescent Lamp Production 
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defect types observed. In the present ivplication, this 

decision is completely intuitive and does not comply with any 

preset criteria. However, in the newly d~veloped system, it 

is proposed to assign certain penalty pbints to each class of . 
defectives and to reject a sample box whenever the sum of 

penalty points reaches a specified limit. Table 3.1 shows the 

seriousness classes and the suggested penalty points. 

TABLE 3.1- Table of seriousness classes for defect types 

Seriousness 
Seriousness Definition Penalty 

Code Points 

Bl Slightly mars the lamp appearance 2 

B2 Materially mars the appearance 5 

Cl Slightly effects performance 10 

C2 Materially effects performance 25 

D Lamp will not operate 50 

E Lamp may damage surrounding 
150 equipment, persons etc. 

3.l.j. Laboratory Tests 

In laboratory a number of ~hotometric tests such as 

life tests, and measure~ents of el~ctrical chara~teristics 

are carried on samples of finished bulbs. The results of 

these tests are submitted to upper management as quarterly 

reports. 

Laboratory test are excluded from this study. 
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3.2. THE PROPOSED SYSTEM~ QCDSS 

The proposed system has the three major components of 

a DSS: Data, Models and Dialog (See Figure 3.6). 

(1) Data Subsystem 

The data subsystem consists of data files and data 

base management softw?re. 

Data files are the inspection data files, quality 

costs files, defect types file and inspection plans file. 

These files will be discussed in detail in Section 3.2.1. 

Data base management software consists of data input, 

file generation, update, listing, query and retrieval 

functions. 

(2) Model Subsystem 

The first model, which is developed to support problem 

identification phase" is used as a systematic Pare~o analysis 

model to be employed 1n the inv~stigation of the current 
I 

qua Ii ty pe rf ormance. It is called" "Fai lure Ana lys is" mode I 

and described 1n Section 3.2.2. , 

The second model is a Monte-Carlo simulation type of 

model, to be used in the "alternative evaluation phase sf the 

decision, on a what-if basis. Lt estimates system parameters 

and calc~lates expected values for performance measures. 

This model which is called uRevision of the Inspection Plan" 

will be described in Section 3.2.3. 
, 
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(3) The Dialog Subsystem 

The system ~s designed on Commodore 8065 microcomputer 

with full-screen graphics terminal and lineprinter as output 

media and the' keyboard as the input medium. 

QCDSS combines menu,driven and question/answer dialog 

sty1es.The dialog is in Turkish. 

The dialog subsystem produces output representations 

such as tables and reports. It enables the user to invoke and 

provide parameters for the operations. It supplies memory 

aids such as "libraries" for preserving intermediate results 

for later use, "links" for remembering data from libraries 

for reference while operating, and "profiles" to store default 

and status data. it provides some control aids such as error 

messages, warnings and the ability of changing the results of 

certain operations. 

During the design of the dialog subsystem, it was 

aimed to minimize the number of input errors, to supply a 

wide variety of alternative ,choices at each decision point 

and to develop a system as easi,as ~ossib1e to use. 

In the following sections it will become clearer how 

the dialog subsystem facilitates the mechanics of using 

QCDSS. 

3.2.1. Data Files of QCDSS 

Inspection Data files are the source files of QCDSS. 

Beyond them, there are a number of other files which can be 

called Support files. These are Quality cost ~i1es, Defect 

Types file and Inspection Plans file. 
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When designing these files, the-main consideration has 

been that they should be adaptive to any change in the 

existing system. This is 
. -

a very important issue, which will 

avoid the problem of the DSS becoming obselete when a change 

occurs in the decision environment. 

The second consideration taken into account was that 

these files should be designed in a way to allow utilization 

for different purposes, instead of being bound to the specific 

QCDSS. 

(1) Inspection Data Files 

For each product group, two inspection data files are 

des igned:' 

(i) In-process i~spection data file 

(ii) Finished product inspection data file 

Both are direct access files. 

The raw inspection.da~a, in other ¥ords the daily 

defective reports, will be input to the system everyday. 

During. data input the system operates on this 'data adding to 

it some information-i.e. de£ective costs by·type and tot~l 

daily cost. Thi~ is done to r~duce number of operations while 

the system is being used. 

To minimize the data input.errbrs and obtain high data 

reliability, various checks are made d~ring data input. In 

addition to that, to make data input as easy as possible 

the design of file records are very similar to defective 

reports .. Since a separate record sheet is us~d foi every 

machine group/shifi/control station combination, the file 

records are arranged in the same manner (See Figure 3.7). 



DEFECT 
DATE LAHP TYPE BULB COLOR PRODUCED INSPECTED TOTAL REWORK SCRAP TOTAL 

w/V DESCR. AMOUNT AMOUNT DEFECTIVES COST CODE QUANTITY 

01/01/84 100/220 Normal Clear 8500 780 . 70·, 2 68 3950 101 1 

102 3 
- -
- -
· . · . · . 

*Recordfor the first control station on thei th machine group/shift. 
- -
- -

01/01/84 100/220 Normal Clear 8320 750 --- --- --- --- _ _ I 

- -
'. 

. . . . . . . 
• 0 oth h O 

/ of *Record for the second control stat1.on on the 1. mac 1.ne groupsh1. t. 

- -

J J I I J I I : : :: 
I ' I J I I , , , : I 
I I , I I J I I • " 

I I I I J I I, , 
J I I I I 

FIGURE 3.7- Contents of a record in In-pr.ocess Inspection Data File lJ1 
o 



As a result of these efforts, data input procedure 

does not require any specially trained personnel. 
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Iripection data files are read by the help of an 

auxiliary file called "Description" file. This file describes 

the way records are arranged. In this way, the data files are 

independent o£ number of product groups, machine gro~ps, 

shifts and control stations and this enables them to be 

easily adapted to any change in the existing QC system. 

(2) Quality Cost Files 

QCDSS uses quality cost figures as a measure when 

identifying problem areas and evaluating alternative 

precautions, since monet~ry terms are the most meaningful 

measure for the managers. 

In order to do this, unit cost for every defect typ~ 

1S calculated. Defect cost is considered to have three 

components: 

a) Material Cost: It is the total cost of material 

that will be wasted on a defective bulb when it is caught. 

For instance, when a defect of "loose filament" with code 

222 is caught at Stem and Mounting Control, I exhaust tube, 

I flare, 2 leads, I support; -and I filament are wasted. 

b) Labor Cost: When calculating unit labor cost, if 

total labor cost is divided by total net production amount, 

then the labor spent for defectives is being distributed on 

non-defective products. However, when considering quality 

cosis, ~he ~im ii-to find-ou~ t~e-~~ai~~6uit of labo~ spent 

on a bulb by the end of production process, so that when a~ 

defective bulb is caught, the amount of wasted labor will be known. Because 

of this, instead of using the method generally used· by accountingdepartments, , 

• 
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the labor cost l.S calculated by using the follo\ving method: 

Net amount of production 

Theoretical material cost(*) 

Realized material co~t(*) 

Total shrinkage 

A 

B 

C 

D=C-B 

Theoretical unit material cost: E=B/A 

. Equivalent units to shrinkage 

Gross amount of production 

Total labor cost 

Net unit cost of labor 

F=D/E 

G=A+F 

H 

I=H/G 

(*) Unit material costs should be the 

; 

same 

uni ts' 

TL 

TL 

TL 

TL/unit 

uni ts ' 

units 

TL 

TL/units 

However, since labor utilization at different machine 

groups are different, this net unit cost of labor is not 

sufficient. The unit cost of labor should be calculated 

separately for each machine group. 

Total net labor cost 

Net production for machine 1. 

Planned production iate for' 
machine 1. 

Labor utilization index 

Net labor cost assigned to 
machine 1.. 

Net unit labor cost for 
machine-i 

J=AxI 

a. where 2: a. = A 
1. J 

J 

k. 
1. 

9... = a. /k~ 
1. . 1. 1. 

m. =Jx9... /2: 9... 
1. 1.. J 

J 

n. = m./a. 
1. 1. 1. 

TL 

units 

units/hour 

hours 

TL . 

TL/unit 

Now, it should be found out how much of. this net 

unit labor cost is added to the cost of a bulb at each 

production stage. In this way, labor cost of defective bulb 

will be assigned according to the stage it is caught. 

For this distribution to be made, operation time and 

difficulty, number of workers and worker 4ualification at 
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each stage of production should be considered. It is observed 

that, on a machine group production stages do not differ 

significantly from these respects, therefore the unit labor 

cost can. be distributed equally. 

c) Indirect Production Costs: The indirect production 

cost to be assigned to a defective item is calculated by using 

a specified ratio (r) of the sum of material and labor costs 

of that defective item. This ratio is obtained by dividing 

total indirect production .costs to the sum of tot~l material 

and labor costs.of the previous period. 

The cost of a defective light bulb calculated in this 

way is dependent on the defect· type and the stage the 

defective is caught. Therefore these cost figures by defect 

type are stored at four 'different files for four candidate 

control stations. In this way adaptation to any.change in 

the locations of control stations will not be a problem. 

These cost figures should be updated whenever 

necessary by ~sing estimates of production amount, material 

cost, labor. cost, and indirect production costs for that 

period. 

(3) Defect Types File 

The necessary information for ali defect types 

observed in light bulb manufacturing is stored in a direct

access file. The contents of a record are shown on Figure 3.8. 

The key field is the defect code. The "re1at'ed operation" is 

the production operation during which that particular defect 

is produced. "Seriousness class'" indicates the' class of the 

defect.(See Table 3.1). 



Defect Defect_ Related Seriousness 
Code Description Operation Class 

101 Arc Sealex B1 . 
103 , ... . ' ... . . 

FIGURE 3.8- Contents of a record in Defect Types File 

- I 
I 

I 

.~ Previous Plan Date of 
Current Plan 

Cd 

til Code Parameters 
change Code Parameters 

8' 
1 - - - - 4 - --

2 1 780 -- 01/03/84 3 0.05 120 

- - -
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I· 
I 
I 
I 
I 

I 

f--
3 4 01/03/84 1 780 

~ 

4 2 - - 01/03/84 4 - - ~ , 

FIGURE 3.9- Contents of a record 1n Inspection Plans File 
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(4) Inspection Plans File 

This is a direct-access file where the current and the 

previous inspection plans are stored (See Figure 3.9). For 

each machine group/shift/operation combination there is 'a 

record. The inspection plan on that combination is indicated 

by a code, including a IIno inspection ll option. 

3.2.2. Failure Analysis Module 

Failure Analysis Module is developed to support'the 

problem identification phase of the decision (Section 2.1.1). 

It provides the decision maker with a variety of 

processed VLews of the data base aggregated from different 

angles. 

This {s done in an interactive mode. The user chooses 

the VLews ~or, tab1es- he, wants to see, one after the other 

in a way that leads him to a decision. How this is done is 

represented on Figure 3.10 and is explained below. 

The program starts with an "Analysis Level Menu". As 

seen on Figure 3.11, analysis c~n be made on six levels. When 

designing these six levels, all views a decision maker ~ay 

need during the analysis and the structure of production in 

the factory are taken into consideration. 

In the "Genera1 11 level the user can compare the 

performance on three product groups. 

"In the "Product GrOUpll .leve1 he can examine a specific 

product group by its lamp types. 



FAILURE ANALYSIS 

Choice of 
Analysis Level 

Choice of 
Table type 

Determination of 
analysis Period 

Table on Display 

Main Menu of 
QCDSS 

Table 
>---------~printout 

FIGURE 3.10- Failure Analysis Module as the User sees it 

\'. 
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In the third level which is "Lamp type" both the 

product group and the lamp type are specified and the user 

can c.ompare the performance in the control stations belonging 

to that combination. The term "lamp type ll applies to the 

wattage of the light bUlb. 

The next level is the "Control Station". Here, the user 

can. investigate the performance by machine group or by lamp 

type for a specific control station of a specific product 

group. 

In the last two levels - "Control Station/Machine 

Groupll and "Control Station/Lamp type ll - everything being 

specified the window gets smaller and the user can observe 

the performance at a particular point in the production. 

In this manner, as one comes down the menu, the scope 

of the analysis gets narrower. This enables the decision ~aker 

to start the analysis anywhere and then gradu~lly focus on 

the problem he discovers. 

QCDSS -
FAILURE ANALYSIS PROGRAM 

ANALY~IS LEVEL MENU 

<1> General 

<2> Product Group 

<3> Lamp type 

<4> Control Station 

<5> Cont.Station/Machine Group 

<6> Cont.Station/Lamp type 

<7> End of Analysis 

Choice 7-

FIGURE 3.11- Analysis Level Menu 
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After the analysis level ~s specified, it comes to the 

choice of the particular table. For this purpose, a separate 

"Tab Ie menu" .; s pre d f h . ~ pare or eac analysis level and the 

alternatives provided to the user are listed. 

On these "Tabie Menu " s three main types of tables 

present: 
are 

(i) For the Overall Period: It is the aggregation of 

Information for the overall of a period specified by the 

decision maker. 

(i i) Time-s eries: The an·a lys is period is divided in to 

time intervals of length specified by the decision maker. In 

this way, the quality performance changes during a particular 

period can be observed. 

(iii) For the First Five Defect Types: On this type of 

table, detailed i~formation on ~he five defect types observed 

in a specified period are given. These five defect types are 

the ones whose cost weight during the period are the highest. 

This table type can give important clues fo~ caus~ investigation. 

Second type of tables require additional parameters to 

get constructed. 

First one is the ty'pe of information to be tabled. There 

are two alternatives: 

(i) defective percentage 

(ii) cost weight in percentage 

Secondly the length of the time interval needs to be 

specified. There are three alternatives: 



(i) week 

(ii) month 

(iii) quarter 

Please specify 

<1> Last 

<2> Year to 

<3> Begining 
will be 

the Analysis Period ?--

weeks 

date 

and end of period 
specified 

FIGURE 3.12- Determination of the Analysis Period 

After choosing the table type, the decision maker 

specifies the analysis period. There are three alternative 

ways .to do this and they can be seen on Figure 3.12. 
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Everything thus being specified the table is displayed 

to be examined by the decision-maker. He can also take a 

print-out if he wishes to. 

As the next step, the decision maker may wish to see 

a new table at the same or a different level. This operation 

is repeated as many times as the decision maker wishes. 

By the end of the analysis, the decision maker is 

expe~ted to gain a clear no~ion of the current quality 

perfor~ance, spot the main problem areas and get some clues 

about the causes of problems. 

Available table types for all six analysis levels are 

explained in Appendix A. It is aimed to give the decision 

maker as many alternatives as possible, but of course, a 

decision maker will use the ones that are most me~ningful to 

him. This set of tables can be different from"user to user .. 



60 

In fact, after the system is implemente& it will become 

apparent which tables are used most and whether the contents 

of the tables are sufficient. This experience may lead to the 

adaptation of the system to the deci~ion maker's needs and 

cognitive style. 

3~2.3. Revision of The Inspection Plan Module 

In the fo?rth phase of the decLsion process which is' 

~he alternative evaluation phase (Section 2.1.4), the decision 

maker needs a tool that helps 1n estimating the consequences 

of any change in the existing system. 

This module has been developed for this purpose. It 

gives the decision maker a measur~ for comparing various 

alternatives on a what-if basis, without any effort for an 

optimi~ation. In fact, an optimization approach would hinder 

the integrition o£ the experience and the judge~ents of the 

decision-maker, which can b~ very important for this case. 

Furthermore, such a technique would not permit user participa

tion in alternative creatio~, making the system a black-box. 

Thismodul~, however, allows the decision maker to 

ap~ly his j~b specific experience and his own heuristics 1U 

creating and comparing alternatives. In this wai, the 

decision-maker will ga1n a thorough understanding of the 

system behavior and will have the opportunity of experimenting 

with the system. Furthermore, the number of alternatives to 

be tried is not too many in real-life problems. 

The module is designed to estimate· the parameters of 

the cuirent quality system in practice, get the decision 

variables from the user through alternative generati.on and 

calculate the expected values for performance' measures u~ing 
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FIGURE 3.13- Monte-Carlo' simulation model us~d 1n evaluating 
the alternatives 

a Monte-Carlo simulation approach (See Figure 3.13). This 

cycle is repeated, each t{~e preserving the results for future 

reference until the decision maker comes to a decision. Thus 
-

the model i~tegrates and supiorts design and choice activities 

of the particular decision problem. 

The mechanics of the model, as the user sees it, is 

re~resented in Figure 3.14. 

~he inspection procedure is modelled as in Figure 3.15. 

The model represents the existing inspection procedure as 

well as the alternative procedures that will be crea'ted by 

the user by changing the decision variables. 
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"The variables on Figure 3-14 are deftned below (foi 

a particular machine group): 

N initial lot size 

Li the lot size at the beginning of each production 

phase, where Ll = N andL
6 

is the final amount of 

finished product going to stock. 

d i number of defectives caught in sample taken in ith 

production phase. 

d number of defectives caught at 100 % glow test. 
g 

d 1 number of defectives caught at light test 

n. 
1. 

I . th d . samp e S1.ze at 1. pro uct1.on phase 
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on b b· . b . th d . rt pro a 1.11.ty that a bul that has passed 1. pro uct1.0n 

P 
c 

phase is defective, with 

PI = PI 

P. = «L. 1 - n. I) (l-P. l)P. + (L. l-n". "I)P.)/L. 1. 1.- 1.- 1.~ 1. "1.- 1.- 1. 1. 

for i=2,.3,4 

(for "finished product) 

where, P. is the probability of a bulb becoming 
~" 1. 
defective "during operation i. 

probability of catching the defective on glow control 

given that the item is defective. 

probability that a defect caught in sample light 

control belongs to seriousness class' k. 

·penalty points assigned to a defect of seriousness 

class k. 

TP total p~n~lty points of the defects observed in 

sample light cont·rol. 
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PL penalty limit for rejecting sample boxes during light 
control. 

R number of items to take light control, decided as a 

result of rejections in sample light control. 

Ci average cost of a defective bulb caught at ith 

production phise. Average cost of a defective finished 

bulb equals to C
4

. 

mi total cost of defectives at ith production phase. 

The initial lot size (N) is taken as a random variable 

distributed uniformly between upper and lower limits for daily 

production which are set by the decision-maker. So, the 

limits of the uniform distribution are decision variables. 

O h h h h f . th . t er t an tat, t e process average 0 1 operat10n, 

(P.), is regarded as a normally distributed random variable 
1 

with mean pl. 
1 

. . -, 
and standard dev1at10n, G .• The Central Limit 

1 

Theorem is used in making this assumption. 

, , 
The mean, Pi' and the standard deviation Gr are 

parameters to be estimated by the system. The other 

parameters are the probability 6f catching a defective 1n 

glow control (p ), the prob.ability that a defect in ligh.t 
c 

control is from seriousness class k (Pk ), and the average 

cost of a defective at each stage of production -(a.). All 
1 

these parameters are estimated using the sample statistics of 

a sample consisting of the inspection data of last 20 ~ork 

days. 

"The decision variables are related to sampling plans 

and procedures. Each n
i 

is a decision variab~e. There are 

four alternatives in determining the sampling plan at ~ 

particular production phase: 
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1) The Constant Sample Size Plan: A constant number of 

items are inspected at certain time intervals. This is the 

current sampling plan used. The constant- daily sample size is 

the decision variable. 

2) 100 % Inspection Plan: This is the extreme case of 

the previous plan where the sample size equals the lot ~ize. 

3) CSP-l: A special set of_inspection plans, known 

as Continous Sampling Plans (CSP), has been introduced for 

use in continuous production inspection. The earliest CSP, in 

troduced by Dodge in 1943, is ref~rred to as CSP-l. In CSP-l 

there are two levels of inspection. 100 % inipection and 

,inspection at a rate of lin .and there is a simple rule to 

determine when to change, between these levels. A producer 

operating a continous sampling plan such as CSP-l may have 

any or all of three different aims in view(35): 

(i) Product screening: The product is- to be sorted 

usually into two grades, an acceptable grade and one which 

~eeds to be rejected or rectified. 

(ii) Process trouble shooting: The aim ~s tracing 

and e limi na ti ng the II as s ignab le 'caus es of vari'a tion" in 

product quality. 

(iii) Adaptive ~ontrol: Here the inspection results 

are to be used to indicate any adjustments needed to the 

process in order to keep quality up to standard. 

The procedure used in CSP-l sampling plan can be 

stated-as follows: 

Inspect every item until i successive items are 

free of defects, and then inspect only a fraction f of 

units, selecting individual sample units one at a time 

found 

the 

from 
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the flow of product, in a manner to assure an unbiased sample. 

When a defective item is f~und, revert to 100 % inspection, 

and continue until i successive items are found free of 

defects. 

The decision variables are, therefore, f ~nd i. Curves 

giving necessary information for the selection of such a plan 

for any desired AOQL are given in stratistica1 Quality 

Control books(36,37). 

The average number of items inspected 1.n a run of 

100 % inspection is 

(l_q1.)'/pq i (3. 1) u = 

where q= (l-'p) and p 1.S the fraction defective. 

The average number of items passed under the sampling 

procedure before a defect is found equals 

v = l/fq 

The average fraction of total produc~d units 

iAsp~ct~d in the long run equals 

AFI = (u+fv)/(u+v) 

or, 

AFI 

The derivation can be found in(35). 

(3.2) 

(3.3) 

, d 1 (3 3) is used to determine the average In the mo e, . 
. 'h h' chosen sampling plan is CSP-l.' daily sample S1.ze w en t e 
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4) No Inspection: The last alter~ative when determining 

the sampling plan at a certain location in production is 

making no inspection there. In this case, the particular 

sample size is simply taken to be zero. 

Coming to the finished product inspection, the decision 

variables are the sample size expressed as a fraction of the 

lot size (LS) and penalty points limit (PL) to be used in 

decisions of rejecting a sample box ~n sample light test, 

to determine the number of units to be taken into light test 

(R) (See Section 3.1.2). 

-
In addition to these, the decision maker is allowed 

I 

to treat the mean for the process average (P.) as a decision 
~ 

variable, although it was previously defined as a parameter. 

estimated by the model. He can do this by editing the results 

of the parameter estimation phase. This is a quite important 

feature of the model, giving it the ability of experimenting 

with technological aspects of the system. Thus, a new class 

of decisions that the system can ~eal with is introduced, ~.e., 

using this feature, the decision maker can evaluate the 

.conseq~ences of an engineering project aimed at reducing the 

process average by some amount. 

The performance measures made available to ~he decision 

maker in evaluating alternatives are: 

(i) The cost of defectives at each stage (m i ) 

(ii) The total cost of the alternative, defined as 

M = Em. (3.4) 
~ 

(iii) The cost weight of each stage ~n the inspection 

procedure, defined as 

w. = m./M 
~ ~ 

(3.5) 



(iv) The percent defective at each stage of 

production, P. 
1. 

(v) The average outgoing quality, defined as 

AOQ = (L 6-R)P
S

(1-P
c
)/L

6 

(vi) The material efficiency, defined 

E=L6/ Ll 

as 
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(3.6) 

(3. 7) 

Performance reports for Inspection Plans display. all 

these measures defined above, next to the particular trial 

inspection plan as defined by the decision-maker. 

3.3. USER'S VIEW OF QCDSS THROUGH A SCENARIO 

In this section, QCDSS will be demonstr~ted· through a 

short scenario to make it clear the way it will be used to 

discover a problem. The figures g1.ven on tables are realistic 

but hypothetical. 

By the end of the first month, the Quality .Control 

Manager decides to make an analysis of the quality performance. 

He enters the Failure Analysis Mod~le in the Main Menu 

of QCDSS. He decides to sta~t the Failure Analysis at th~ 

Control Station level which is the fourth alternative on the 

Analysis Level Menu.- He specifies the control station as 

Mount Control which is the first control station in the current 

inspection plan . 

. From the Table Menu for Control Station Level (See 

Appendix A) he initially chooses the first table type, that 
- -

is Machine Groups compared for the Overall Pe~iod. He 

determines the analysis period as 02/01/1984-27/01/1984 
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which correspond to the first 20 workdays of the year. 

The table appears on screen and he,begins to examine 

it (See Table 3.2). On this table, results for 2 shifts of 

Machine A and 2 shifts of machine B can be compared. It ~s 

seen that second shift of machine A(A/2) displays poor 

performance, with a considerably higher defective percentage 

and cost weight when compared to the others. 

After making thii observation, the user wishes to'see 

the same ~able, this time for the second control station, on 

the Finishing Control (See Table 3.3) .. 

Here again A/2 is the worst and the cost figure is 

even.larger for this coritrol station. 

The QC Manager wants to get further information about 

this problem and he decides to examine the situation on time 

axis. So, he resorts to the third table type on the same 

anal~sis level, that ~s Time-Series Comparison of Machine 

Groups. First, he demands to see the weekly defective 

percentages (See Table 3.4). 

He makes an. important observation on this table. While 

the d~fective percentages are abo~t 11 % and seems 'to be 

relatively stable for the last 3 weeks for the first shift of 

machine A (A/l), the defective percentages for the second 

shift (A/2) are considerably greater (about 15 % on the 

average) and they tend to increase. When the manager changes 

the contents of the table for the cost weights, he observes 

that the cost weight for A/2 is the largest for all weeks 

(See Table 3.5). 

The QC manager begins to theori ze on th'e cause of this 

problem. Since the machines are the same, this difference on 
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URUN GRUBU 'E'nkanel'E'sant KotnRoL HOKTASI r10nt Kontrolu 
DOt'IEN 132/01/84-27/131/84 

rnaJdna ur··€'ti rn kontr'ol hataU iskat'ta. tarnir ma liY'E't hatali p-i-rasal o;wlIbu mil<t.9t'i edi len 5:;;.,yisi YI.lzdesi a.",irlik· ------- ------- ------- .------- ------- ------- ------- ------- -------All 60423 6313 726 724 2 2139~ 11.513 213.48 A/2 83054 6318 954 950 4 40086 15.1(3 38.36 Bll 97442 5989 4~6 496 e 23039 8.28 22.135 
B/2 144919 6188 543 540 3 1~982 8.78' 1~.12 

------- ------- ------- ------- ------- ------- -~----- ------- -------
Top lam 385838 24808 2719 2710 9 104506 100.0121 

TABLE 3.2. Table for the Overall Period with respect to 
Machine groups for Mounting Control 

URUt-l GRIJ8U I<OHTROL HOKTASI': Ikrna 1 Kontt'o 11-' 

DOHEN 02/131/84-27/131/84 

rn.9!<it,a IJretim kontt'o 1 ha.ta.1i isl<:;;'t'ta. tarnir m:;;..liy~t h,3.ta 1i parasal 
"'1r~lbu miktari eeli l'E'n sayisi yuzd'E'si a.",irUk 
------- ------- ------- ------- ------- ------- ------- ------- -------
All 53947 5318 6138 256 352 22967 11.43 19.68 
A/2 68905 6428 955 485 4713 449513 14.86 38.52 
8/1 11318213 6237 5S(! 184 4133 18718 9.41 16.04 
8/2 163557 6388 778 335 443 3131370 12.18 25.77 

. ------- ------- ------- ------- ------- ------- ------- ------- -------
Tot~ 1:;;.rn 388229 24371 2928 ·-1260 1668 1167135 100.1313 

TABLE 3.3. Table for the Overall Period with respect to 
Machine GroupS' for Finishing Con·tro1 

'. 



URlJt-l GRU8U ehkandesant KOt-lTROL HOKTASI I krna. 1 Kontro hI 

DONEr'l 132/131/84-27/1311'84 
DEVRELER ha-rta 
II:RVFJ' IJ!S!L~ f;(· mtm\1j:m'lvmm . 

makina 1. 2. .... 
.:0. 4 • 

':,lr l.lbl.1 ha.-rta. h:.>.-rta. ha.-rta. ha.-rta ort. 
------- ------- ------- ------- ------- -------
A,.... 1 13.48 10.45 11.3.913 113.62 11.36 
A/2 12.93 14.84 16.21 15.38 14.84 
B,....1 11.88 7.99 8.57 9.32 9.44 
8 ... '2 .9.133 13.113 13.18 13.134 12.09 

TABLE 3.4; Time-series table. with respect to Machine 
Groups for weekly ~efective percentages in 
Finishing Control 
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IJRIJN GRUBU . I(Ot-lTROL NOI(TAS I n<rna 1 Kontro III 

DONEr·l· 
DEVRELER 

132/131/84-27/01/84 
haTta. 

III ;k!Oh§fiji p#\i! f GIl" !'iI!Sffi!$Jm=ros 

Illaldna 1- 2. .... .:-. 

grllbll h:>.-Fta .. ha.-Ft.a ha.-Fta 

------- ------- ------- -------
A .... 1 21.72- 9.62 26.41 

An 41. 18 43.23 33.20 

8,....1 22.013 17.06 17.97 

8/2 15.11 30 .. 139 22.42 

4 • 
ha:fta. ort. 

------- -------
16.87· 18.66 
413.32 39.48 
11.3.89 16.78 
32;72 25.139 

TABLE 3.5. Time-series table with respect to Machine 
Groups for weekly cost weights in 
Finishing Control 
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the two shifts can result from either the material or operator 

error. The use of different material seems to be a far 

possibility, but the manager decides to learn about that. 

Before setting out for action, the manager searches 

for some further clues. He changes the analysis level to 

(control station/machine group), the sixth choice on the menu, 

and thus concentrates on A/2. 

On this level he examLnes the table for the First 

Five Defects (See Table 3.6). The 1ive defective types listed 

on this table, account for about 62 % of the total quality 

cost on Finishing Control of machine A/2, and their cost 

weights are not too much different from each other. In other 

words, the defects seem to be equally distributed. This 

observation strengthens the managers hypothesis that the 

operator is responsible for the situation. Furthermore, 

observing that ·the majority of defects are produced in s~alex 

operation, the QC manager now knows where to look at first 

when judging the operators. 

Thus, developing a hypothesis for the cause of the 

high defective percentage on th-e second shift of if/2, which 

is the most important problem for the time being, "the QC 

man~ger goes· to production to find out whether he is rig~t 

in his hypothesis. 

Let's say that, as he has expected, the ~aterial used 

on the two shifts were the same· and that the operator on 

sealex machine was found responsible of the situation. Assume 

that some corrective action was taken and after two weeks th~ 

QC manager once again applies to QCDSS to evaluate the results~ 

He examines the Time-Series Tab Ie for Machine Gr·oup s 

for the last 6 weeks (See Table 3.7)~ He observes that the 

Precaution has been effective-the defective percentage 
th 

falling from 15.38 % to 12.92 % on the 5 week and to 



URUH GRUBlI 

KOt-lTROL ~IOl(TAS I 
t1AK I NA GRlIE:U 

DOHE~l 
URETHl 

I km·~. 1 Kontl'o 11.1 
A/2 

132/01/84-27/131/84 
68905 

H9.t .... H.~.ta t.~nimi I 19i l~ 
I(odlt Islern 

------------------------- ------
610 uc. b':.>Zltk_ stern 
503 kE':,'n-~!< :,.'el'i c. .... "1:: 1.~!< sea. lex 
580 ka.vanoz ldrik sealex 
526 kist i I' i-1m i s ka~v'n.:!J< yeri se-a.lex 
612 el·{zost tupu kidk sec. lex 

KOt-iTROL EDILEH: 6428-

Nikt.~r t1a. 1i yet Hatali Parasal Biril<en 
'r'uzdesi Vl.tzde Vuzcle 

------ ------- ------- ------- -------
89 69813 1.38 18.73 18.73 
74 5831 1.15 15.65 34.38 
66 41379 1.03 10.95 45.33 
62 41343 .96 113.85 56.18 
35 2265 .54 6.0S 62.26 

TABLE 3.6. Table for the First ·Five Defects -for Finishing Con.trol 

~., . 
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URUt·1 GRUBIJ . enkandes~nt KOHTROL HOKTASI I km.9.. 1 Kontro 1u 

DOHEt1 02 .... ·01/84-09/1321'84 
DEVRELER h.9..-rtc. . 
I!m:'j:affii!2!f.i(tmms;ffi~nmm 

rn~J<inc. 1. 2. '=' 4. 5. 6 • ..... 
9rubu h~.ita h.;'.-rt.9..· h;'.it.:l. h·9..-rt~. h·9..-rta h .... -rta ort. ------- ------- ------- ------- ------- ------- ------- -------A/I 13.48 113.45 10.913 113.62 11.137 11.1313 11.25 
A'~ 12.93 14.84 16.21 15.38 12.92 9.86 13.69 

.... e:-
8/1 11.88 7.99 8.57 9.32 10.94 9.26 9.66 81'2 9.03 13.10 13.18 13.134 11.33 13.02 12.12 

TABLE '3.7. Time-series Table for defective percentages 
for the last six weeks 

'-'RUN GRU8IJ enkandesant KO~ITROL HOKTASI Ikm .... 1 Kontro 11.1 

DOI·IEI·! 02/131/84-09/02/84 
DEVRELER hait .... 
m:t=lilGLtI!CikXi:mJ Um;;ffi;]lm=m!l 

rnaJ<ina 1. 2. 3. 4. 5. 6. 
9t~l .. d)l.I h.;..-rta h:l.-rta. ha-rta ha1'ta h .... fta hafta ort. 
------- ------- ------- ------- ------- ------- ------- -------
All 21.72 9.62 26.41 16.87 26.40 18.61 19.94 
A .... ·2 41.18 43.23 33.20 40.32 28.16 14.99 33.51 
8/1 22.013 17.06 17.97 10.09 17.03 9.513 15.61 

.. 8/2 15.11 30.09 22.42 32.72 28.41 56.90 30.94 

TABLE 3.8. Time-series Table for cost weightsfor.the 
last six weeks 
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9.86 % on the 6
th 

week. While this oc~u~ed, the other machines 

perfor~ed relatively stable, except that on B/2 there was a 

sudden and short-living recovery on the 5th week, parallel to 

the event of A/2. This seems an interesting point to 

investigate. 

Actually, when looking at the Time-Series Table for 

the Cost Weights it comes up that now B/2 has gained importance 

(See Table 3.8). 

-This simple scenar10 will be ended here with the . 
conclusion that while deciding where to attack, and evaluating 

results through the use of Failure Analysis module of QCDSS, 

the decision maker learns much about the behavior of the QC 

system. 
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IV, CONCLUSIONS AND EXTENSIONS 

In this chapter, the important characteristics of QCDSS 

will be summarized and some brief remarks on its evaluation 

will be made. Later on, some possible extensions to the 

system will be,mentioned. 

4.1. IMPORTANT CHARACTERISTICS OF QCDSS 

The main features inherent in QCDSS can be summarized 

in a way parallel to the set of capabilities expected from a 

DSS (See Section 1.2.3): 

(i) It supports decisions which are not so well-defined 

or clear in the decision-maker's mind. Each chronic problem 

may require a different solution procedure, i.e. different 

subsets of data to be searched, different people concerned, 

different type of suggestions to be made, different 

judgemental criteria to be considered, etc. Therefore,. the 

decision-makers will have difficulty in defining the solution 

procedure at the very start, but will find their way out :: 

through the use of the QCDSS which will lead them to scientific 

management approach. 

(ii) The two types of decisions that QCDSS support ~ 

changing the inspection plan and launching a quality improvement 

• 
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project - are at operational and managerial control levels, 

r~spectively. Thus, QCDSS helps integration of these two 

levels. This means that, QCDSS can act as a communication 

medium between levels of management and diffuses knowledge. 

(iii) While changing the inspection plan is ~n 

independent decision tha~ the QC manager is responsible of, 

the launching of a quality improvement project is a pooled 

interdependent decision resulting from the interaction among 

several departments. Here again, QCDSS facilitates commun~

cation and thus ~ncreases the chance of successful 

implementation. 

(iv) QCDSS offers some support for all phases of the 

decision-making process. 

Intelligence phase is supported 'by the Failure Analysis 

Model for the identification of the problem. This model also 

provides some clues for the causes of these problems, but' 

statistical techniques to test the significance of each 

possible cause is not offered by the available system in this 

initial version. 

The design and choice phases are supported. by the, 

"Revision of the Inspection Plan" where a large variety -of 

alt~rnatives can be generated, evaluated-and compared. 

(v) The menu driven, flexible structure of QCDSp makes 

it process-independent, allowing the user ap~lyits capabilities 

~n a sequence and form that fits his own cognitive style. 

(vi) The ease of use has been one of the main concerns 

in designing the QCDSS. It does not require the user to have 

any knowledge on computers. 



79 

(vii) The modular approach used-in designing the QCDSS 

makes it highly adaptible to changes, ~.e., additions or 

deletions of sub d 1 mo e s are easy and changes in the system can 

be easily accomodated into the QCDSS by making use of the· 

fle~ible design of data files. 

Thus, when building the QCDSS there has been some 

consideration for each of the performance objectives a DSS 

should possess, in general. 

Also, QCDSS combines data, model and dialog subsystems, 

in a manner to achieve an integration which is most appropriate 

to the problem, the declsion-maker's understanding of the 

problem and the decision environment. 

4.2. THE EVALUATION OF QCDSS 

The evaluation of a riss is a difficult task because 

the cost/benefit analysis approach which deals primarily 

,vith those benefits which can be qua.ntified, is not 

sufficient. Both the "soft" qualitative benefits and the 

"hard" payoffs should be considered(38). 

Qualitative benefits result from investigating more 

alternatives, doing more sophisticated analysis of alternatives, 

using better methods of comparing alternatives making quicker 

decisions and so on. Often it is difficult to identify. the 

added value by the DSS, because it does not occur in a 

routine basis. Measuring added value is complicated by the 

difficulty of linking increased profits or other monetary 

measures to a change in the decision-making process(24). 

Some possible measures that can be used in evaulating 

the impact of DSS are listed below. These are divided into 

four catego~ies(9): 
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( i) Productivity Measures - These are used to ~valuate 

the impact of DSS on decisions: 

Time to reach a decision 

Cost of making a decision 

- Results of the decision 

- Cost of implementing the decision 

(ii) Process Measures - These are used to evaluate the 

impact of DSS on decision making: 

- Number of alternatives examined 

- Number of analjses done 

Number of participants i~ the decision making 

Time horizon of the decision 

- Amount of data used 

- Time spent in each phase 'of d~~ision makirig 

(iii) Perception Measures -.These are used to evaluate 

the impact of DSS on decision make~s: 

- Control of the decision making ·process 

- Usefulness of the DSS 

- Ease of use 

Understanding of the problem 

- Ease of "selling" the decision 

Conviction that the decision is correct. 

(iv) Product Measures - These are used to evaluate 

the' technical merits of the DSS: 

Response time 

Avai labi li ty 

Mean time to failure 

Development costs 



- Operating costs 

Maintenance costs 

- Education costs 

Data acquisition costs. 
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A valid evaluation of QCDSS can be made only after its 

implementation. Nevertheless, a few points can be stated here: 

(i) At each phase of decision a large number of 

alternatives are offered to the user and a large amount of 

data is made available to him. These characteristics are 

expected to improve the quility of decisions. 

(ii) The control of the decision-making process is at 

the user, he can do as many number of experiments as he wishes 

to. These features are hoped to help the user t6 improve his 

understanding of the problem. 

(iii) The system is easy to use, there are no pre

requisites for the user. Furthermore possibility of error 1S 

tried to be reduced to minimum. 

(iv) The operating cost of QCDSS will be insignificant 

because it imposes no additional data and personn~l requirements 

4.3., POSSIBLE EXTENSIONS TO QCDSS 

A DSS is said to be ne~er complete. QCDSS, not 

implemented yet, is at the initial iteration of its iterative 

design procedure. So, many possible extensions to it can be 

thought of. A few of them will be mentioned here. 

A model to support the cause investigation ste~ of 

the intelligence phase ~ay be the next thing to add to QCDSS. 



This will be a statistical model, cont~ining ANOVA type of 

techniques to be used in determining the significance of 

various possible causes of the problem such as machines, 

shifts or material. 
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A second extension may be the embedding of a control 

chart application int~ the data base management software. 

This will increase the control and knowledge on the existing 

system and thus increase intelligence capabilities of QCDSS·. 

Such an extension will not require much work since the 

relavant data is already avaiiable. 

Another extension can be adding graphical capabilities 

to QCDSS. Thus the dialog subsystem will be enriched and the 

user's perception of the system will be increased. 

Lastly, by increasing the report generati~g capability 

of QCDSS, its data base can be used with management information 

purposes, ~n obtaining regular reports to various departments 

(See Section 2.4). These mUlti-purpose usage opportunities 

will increase the benefits obtained from the system, making 

it.more cost effective. 
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APPENDIX A 

TABLES AVAILABLE IN FAILURE ANALYSIS MODULE 

Here, available table types in all six analysis levels 

of Failure Analysis will be presented. On each table type 

there are a number of items that should be specified by the 

user and,these are indicated by the letters "u.s." cor.respon

ding to "user specified". 
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ANALYSIS LEVEL I: GENERAL 

a) TABLE 1: For the Overall Period 

Displays a summary of information for the overall of a period 

specified by the decision-maker where the quality performance of product 
groups can be compared to each other. 

ANALYSIS LEVEL GENERAL 

PERIOD u.s. (i. e. 01/01/84-31/03/84) 

Product 
Group 

Incand 

Flour. 

Mer.Vap. 

Produced 
Amount 

Inspected 
Amount 

b) TABLE 2: Time-Series 

Total Cost 
Defectives Scrap Rework ill 

Defective 
Perc. (%) 

Cost 
Weight % 

The performance on product-groups can be examined on time 

scale. The period chosen by the user is divided into intervals of length 

specified by him and either defective percentages or the cost weights are 

displayed. Also, the averages of all intervals are given. 

ANALYSIS LEVEL GENERAL 

PERIOD u.s. 

INTERVAL LENGTH: u.s. (week, month or quarter) 

CONTENT u.s. (defective percentage or cost weight) 

Product 
_!iroup_ 

Incand. 

Flour. 

Mer.Vap. 

Interval 2 Average 
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ANALYSIS LEVEL II: PRODUCT GROUP 

a) TABLE 1: For the Overall Period 

All information for the lamp types belonging to the product 

group the user specifies is summarized for the given period., The table 

may be designed such that it includes all machine groups or only speci

, fied one(s). 

PRODUCT GROUP u.s. (i.e. Incandescent) 

PERIOD 

MACHINE GROUP 

Lamp 

u.s. 

u.S. (i. e. a11) 

Inspected Total 

~ 

15 W 

Produced 
Amount Amount Defectives Scrap Rework Cost(n) 

Defective 
Perc. (%) 

Cost 
Weight(%) 

25 W 

TOTAL 

b) TABLE 2: Time-Series 

The table displays the desired percentage type in 'all inter

vals of the chosen period for each lamp type belonging to the specified 

product group. 

PRODUCT GROUP u.s. 

PERIOD u.s. 

INTERVAL LENGTH: u.s. 

CONTENT u.s. 

MACHINE GROUP u.s. (i.e. 

Lamp 
IY~ 

15 W 

Interval 1 ------

25 W 

TOTAL PRODUCTION = . 
Machine A) INSPECTED AMOUNT = 

Interval 2 Average 
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ANALYSIS LEVEL III: LAMP TYPE 

a) TABLE 1: For the Overall Period 

Shows the quality performance of a particular lamp type in 

a particular product group at each of the control stations, in,a certain 

period. The table may aggregate all machine groups or it may be designed 

for specific machine groups only. 

LAMP TYPE u.s. (i.e., Incandescent 15 W) 

PERIOD u.s. 

MACHINE GROUP u.s. 

Control 
Station 

Mounting 

Finishing 

Produced Inspected Total Cost, Defective 
Amount Amount Defectives Scrap Rework 1Ibl Perc. (%) 

b) TABLE 2: Time-Series 

Cost 
Weight(%) 

Displays the changes' in the quality performance of a parti

cular lamp type in time, at each of. the control stations in terms of 

defective percentage or cost weight. 

LAMP TYPE 

PERIOD 

INTERVAL LENGTH 

CONTENT 

MACHINE GROUP 

Control 
§.tation 

Mounting 

Finishing 

u.s. 

u.s •. 

u.s. 

u.s. 

u.s. 

Int'erval 1 Interval 2 --

TOTAL PRODUCTION = 
INSPECTED AMOUNT = 

Average 
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ANALYSIS LEVEL IV: CONTROL STATION 

-
a) TABLE lA: For The Overall Period With Respect To Machine Group 

Displays the aggregate information for a specific control 
station with respect to the machine groups. 

PRODUCT GROUP u.s. 

CONTROL STATION 

PERIOD 

Machine 
Group 

A 

8 

TOTAL 

Produced 
Amount 

u.s. (i.e. mounting control) 

u.s. 

Inspected 
Amount 

Total 
Defectives 

Cost 
Scrap Rework 1!!:l 

Defective 
Perc. (%) 

b) TABLE lB: For The Overall Period-With Respect To Lamp Type 

Cost 
Weight(%) 

Displays the aggregate information in the chosen period for 

a specific control station with respect to the lamp types co_ntrolled at 

that station. Machine group can be specified if desired. 

PRODUCT GROUP u.s. 

CONTROL STATION u.s. 

PERIOD u.s. 

MACHINE GROUP u.s. 

Lamp 

~ 

15 W 

25 W 

TOTAL 

Produced 
Amount 

Inspected 
Amount 

Total Cost 
Defectives Scrap RewO,rk 1!!:l 

Defective 
Perc. (%) 

Cost 
Weight(%) 
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c) TABLE 2A: Time-Series-With Respect To Machine Group 

For a particular control station, displays the chosen per

centage type in all intervals of the sPrcified period for each of the 
machine groups. 

PRODUCT GROUP u.s. 

CONTROL STATION u.s. 

PERIOD u.s. 

INTERVAL LENGTH u.s. 

CONTENT u.s. 

Machine 
_Q!:~E_ 

A. 

'8 

TOTAL PRODUCTION = 

INSPECTED AMOUNT = 

d) TABLE 2B: Time-Series-With Respect to Lamp Type 

For a particular control station,displays the chosen per

centage type in all intervals of tl)e specified period for each of the 

lamp types controlled at that station. 

PRODUCT GROUP 

CONTROL STATION 

PERIOD 

INTERVAL LENGTH 

CONTENT 

MACHINE GROUP 

Lamp 

Il~ 

15 W 

25 W 

u.s.' 

u.s. 

u.s. 

u.s. 

u.s. 

u.s. 

Interval 1 Interval 2 

TOTAL PRODUCTION = 
INSPECTED AMOUNT = 

Average 
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ANALYSIS LEVEL V: CONTROL STATION/LAMP TYPE 

a) TABLE 1: Time-Series 
I 

For each interval in the specified period information on the 

specified control station/lamp type combination is displayed. In the 

"First. Three Defects" section, the defective percentages for the first 

three defects whose cost weights in the overall period are largest, are 
given. 

PRODUCT GROUP u.s. 

CONTROL STATION u.s. 

LAMP TYPE u.s. 

MACHINE GROUP 

PERIOD 

u.s. (i.e., all or Machine A, etc.) 

u.s. 

INTERVAL LENGTH u.s. 

Interval 

1st Week 

2nd Week 

TOTAL 

Inspected 
Amount 

Total 
Defectives 

Defective 
Perc. (%) 

b) TABLE 2: For First Five Defects 

TOTAL PRODUCTION = ---

Cost - THE FIRST THREE DEFECTS-

ill Code 1 Code 2 Code 3 

Detailed information on the first five defects whose cost 

weights are the largest among all those observed in the specified period 

are displayed for a particular control station/lamp type combination. 

"Related Operation" gives the origin of the defect. 

PRODUCT GROUP 

CONTROL STATION 

LAMP TYPE . . 
MACHINE GROUP 

PERIOD 

Defect 

~ 
Defect 

Descriptiori 

u.s. 

u.s. 

u.s. 

u.s. 

u.s. 

Related 
Operation Quantity 

TOTAL PRODUCTION-= 

INSPECTED AMOUNT 

Defective 
Perc. (%) 

Cost 
Weight (%) 

= ----

Cumulative 
Weight (%) 

I 

. I 
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ANALYSIS LEVEL VI: CONTROL STATION/MACHINE GROUP 

a) TABLE 1: Time-Series 

For each interval in the specified period information on the 

specified control station/machine group combination is displayed! In 'the 

"The First Three Defects" section, the defective perc~ntage~ for the 

fin~t three defects whose cost weights are the largest in the overall 
period are given. 

PRODUCT GROUP u.s. 

CONTROL STATION u.s. 

MACHINE GROUP u.s. 

PERIOD u.s. 

INTERVAL LENGTH u.s. 

Interval 

TOTAL 

Inspected 
Amount 

Total 
Defectives 

Defective 
Perc. (%) 

b) TABLE 2: For First Five Defects 

TOTAL PRODUCTION = ---

Cost - THE FIRST THREE DEFECTS -
D!J. "~ Code 2 Code 3 

Detailed information on the first five defects whose cost 

weights are the largest a~ong all those observed in the specified period 

are displayed for a particular c?ntro1 station/machine group combination. 

"Related Operation" gives the origin of the defect. 

PRODUCT GROUP u.s. 

CONTROL STATION u.s. 

MACHINE GROUP 

PERIOD 

u.s. 

u.s. 

Defect Defect Related Cost 

~ Description Opp.ration Quantity lIbl 

TOTAL PRODUCTION = --
INSPECTED ,AMOUNT = 

Defective 
Perc. (%) 

Cost 
Weight (-%) 

Cumulative 
Weight (%) 
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APPENDIX B 

NOTES ON PROGRAMMING ASPECTS 

QCDSS has been designed on Commodore CBM 8065 micro 

computer with 5 1/4 - inch dual floppy disk drives CBM Model 

8050 and bi-directionalprinter MPP-136l. 

Commodore BASIC Version 4.0 has been used as the prog

ramming language and QCDSS has' been programmed on 32 K CBM 

BASIC text area as a number of modules chained to each other 

through the Main Menu. The selected module is automatically 

loaded ~nd run by the program. 

Of these modules "Failure Analysis", "Revision of the 

Inspection Plan" and "Data Input" are documented in Appendi

ces C, D and E, respectively. 



.APPENDIX C 

LISTING OF THE COMPUTER PROGRAM FOR 

FAILURE ANALYSIS MODULE 
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Here, the main body -of the. Failure Analysis Module and 

the subprograms corresponding to Control Station and Control 

Station/Mach{ne Group levels of analysis are being documen

ted. 
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10(1 t-·em 
101 t-·em 

.J.,!k!k!k!k!.l.:!.I.:!k*"':l.::,!,:"'oJ.!:l.:",.O.:l.:"':l.::l.:"':l.:"':l.::l.::l.::l.::l.:!J.::l.:!k!k!k!k!k:l.::l.::l.::l.::l.::l.:!.I.::l.::l.:"i,!k:l.::l.:,l.!:l.:>I.::l.:!k!k:l.::l.::Jo:!k:l.:J 
'T' 'T' '" 'T' "'''f' '1' 'T' '" '" '1'·0· '1'''' '1' >i' ",;y. 'T' 'T';y.;y. '1";y. '" '1' 'I" 'T' '" '" '1''To 'To;y. 'T' '1' '" ",:r. 'T';y. 'T' 'T' >i' 'T';y. 'T'''' 'T' "" 'T"'T' 'T' 'T'''' 'To 'TO ·T· 'T' 'TO j 
:+: t.:..t"l i m l:kIS~}.:'.s i n i O:lkl_~ j 

1~)2 

111] 

12~) 

1:~:0 

140 
15(1 
160 

t-·em ************************************************************: 
dopet-I#2" "t.:'./""Iim/im 111 .rdl 
i nput#2" 1.1.1 i ;.~ 
i npl.~t*~2.r nu 
T 0:. t-· k= 1 t.:. t-IIA 
input#2,ug$Ck): input#2,ngCk): input#2,wn~Ck) 

next ~< 
180 Tor k~1 to nu 
182 input#2,nmCk) 
184 Tor j=1 to nmCk) 
186input#2,mg$Ck"j) 
188 ne::<t . .1. 
190 input#2,nkCk) 
192 Tor j=1 to nkCk) 
194 input#2,kn$(k,j) 
196 ne::<t . .1 
197 ne::<t k 
198 de k'5e#2 
210 Tor k=l to nu 
220 nCk)=nmCk)* nkCk) 
2:~:0 ne::<:t 
2*:::1 t-·etw-·n 
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::::(1~:::1 t-'em **********************oJ.;;Jo;;Jo;;J.:;J-;;J.:."". :"""""""":J.:""""""""""oJo",....,,...., ... ,....,"""",....,,....,*,....,""""'''''',J,,''''',,,.,'''''''''',....,'''''~ "" ;or; 'T' 'T' ;y; ... 'T' 'T' 'T' 'To 'T' 'T' 'I" 'T' "" ".. 'T';r. 'T' 0,-; '" ;y; 'To '" 'T' 'T' 'To 'To 'To 'T' 'To 'T' 'T' 'T' '" 'I" ".. 'To 'TO 

:~:131 r"em :+: t.:../" i h let'i co k '_I _ * 
3132 rem ************************************************************* 305 if ng(i)=0 gcoto 3913 I 
310 dopen#I,(flS),dl I 
315 .:.t'=13 
320 fcor k=l tco ng(i) 
3313 fcor ";=1 to nCi) 
~::~:5 c .. r"=c.t-·+ 1 
340 re.:.ord#I,(c.r),1 :input#l,w%Ck) 
350 re.:.ord#I,(c.r),6 :input#l,dtS(k) 
:~:60 ne::<t ,j 
::::7~3 next k 
:::::::~3 .:k. 1o:.:::e# 1 
382 tl$=left$(clt$(I),2):t2S=miclS(dt$(I),3,2):t3$~right$(cltS(1),2) 
:::::34 f i t'stS ( i ) =t3:t.+ " ,.I" +"t2$+" /" +t 1 $ 
386 tlS=leftS(clt$(ngCi»,2) :t2S=micl$CcltS(ng(i»,3,2) 
388 t:'::$=to, i ':'1ht$ C dtS (t1':,1 C i ) ;. .r 2;' : l.:.sts 0:: i ) =t:3$+ II /" +t2$+" /" +t 1 $ 
39~3 t-'etw-'n 

400 rem ************************************************************: 
401 t-'em :+; .:0.1'"1.;:" li z dc.nern i n i t-, be li to, len me::. i 
4(12 t-·em ************************************************************: 
404 pt-·int "~" t.:o!:.(5); 
405 pt-·int "A n ali z d.::o n e min i bel i to, 1 e ::-.' itO, i Zll 

406 print: if zb=0 then print: got0409 
407 pt-·int t.;:..b(5) .: 
408 
4£19 
41£1 
412 
418 
425 
4::::£1 
432 
434 

Pt-· i nt II ~ De' .. w·e : ".: d:t-; "lY-"O.:.nem ' en .:.c.~< 8 de' . .Jre·· yo i .l ... 2~·:·.:..,:.m;:.. 1 i d i I 
~:,t-· i nt t.:.}:. ( 14) "~1. :::con -- .... :<.ft.::o." 
Pt~ i nt t.:ob ( 14::0 "2. 'T' i 1b.:os i nd.:..n it i b.::o.r·en" 
Pt~i nt t.:3b ( 14) ":3. O.::ot·,emb.:.s i ~)e ::..::on'_1 .:<.:,..'t'1':'.:<. be 1 i t' lene.:.ek" 
pr i nt II f¥£t::t::t::i" t.::oh C 65); : i np'.lt ad 
on acl ':'4C.t.::o 43~:::1 , 45(1 .• 470 
PI'" i nt II m" : Pt-· i nt tah C 2~3::O .: : i nt="_lt .:0.$ : t:ot"' i nt" St::m::l" :r-'€'m *********** 
;:..$= 1€'ft$ (.:3.$,2) : ;:..';'~)a.1( .:0.$) : i h=wnt"; C i ) -a+ 1 
L~=ngO::i) ~ 1r=ngCi)*nCi) : if zb=l ~h€'n d=a :if'd)8 goto 490 
d2$=clt$ 0:: n':'i 0:: i » : '~2$= 1.::os-l;.$ 0:: i ) 

4:38 if '.l' i ;.~<= ih .3.n0:4 i h(='.un;:'~ C i) '~cot044 7 
4*3 pro i nt tah 0:: 5) "[I.:.nemb.:os i bu ~.Jer i d i :::keti nde ::-'et" a 1m.:oIO-3.kt.:.d i t-· II 

441 pr·int t-3.h(5) ih .: 
442 pr·int " no. 11.1 ha.1't.ayi ic.er·en di:::keti dt"ive ~··e ::-'erlestiriniz" 
444 I':w'int :Pt"'it..-tt.:.b(5); : input"De'.).:'IO edebi lit"' mi::-'iz < €'/h _)11 ;0:.$ 
445 if .:.$(>" e " then pt-·int":!!OO"; :goto 444 
446 qosub 100:gcosub 300:c.hg=l: goto 438 
447 ;osub 900 :i1' zb)1 then go::.ub 14130: if err goto 404 

~ ""*'*'*'~'**~"""'**'''''''~~*'''''''''''''''''''''~''''''''''''''oJo""",,....,,,,,,....,,....,,,,,,,,,,. 449 r'etut-'n : r'em '1". •• 0,-;.. .'To'To ••• '0,-;""",. 'T';Y;'T''T''T''T''''''''''f''''''T'''''To;Y;'''''I''' 

45~3 - .ld=n~ ( i ): It"'=n-:'4 C i ) *n 0:: i ) : pt-· i nt II ::.t::t::t::t::t::t::t::I" 
-452 d2$=dt$ 0:: n~ C i ) ) : -:'42$= l.::o.:::t$ ( i ) 
453 if _ zh= 1 .3.nd '.unr. C i »8 tr,en d='JJnr. C i) : goto 49a 
454 if wiX=1 goto 465 



456 
45:3 

462 
464 
465 
466 
467 

'.-·t-·it-t+.=.L_(C")II',· lL---' L . ' . 
,- . I "'-$--';;;: II T 1 F~",::):':.1 F)IJ '·,.I~t-·1 d i sk~t i t"Jd~ :: .... ?t~ .:'.lm.:'II)aJ<t.:'.d i t-... 
t::.t-· ~ ntt.:.h '" -:,,:. I l':H li d i sk~t i dt-- i '.,.I~ l·r~. :>"~t-· lest i to. i n i:z II 
t:'t-'1nt :pr'1nt t.:.h(5);: int='I_~t"[l~""":'IfJ ~ .. J~L-'1· 11' to. r'1' "'1''''' ... - p..-'t_1 ) .. 'r$. . ~ $ .--. " .1 -~ F. II .. ~ _ r r • .r_ 
1T c: ,<",-,:. e then Pt-· i nt II too" •. O:1Cd:r4t='~71' . 
gosub 100: gosub 300 : ch;~i ;-g~~O 454 
f'd=l : f't-.=1 : ih=1 
dl$=dt$(1) : g1S=f'irstS(i) 

96 

469 
47~:::1 

if' :zb>1 th~n 90sub 1~00 :if' ~rr goto 490 
if' :zb=1 th~n gosub 640: if' err goto 490 

return :rem *********~**********************: pt-· i nt .. ETrut::t::t::t::t::11I 

472 ':.ic,sub 50~3 

475 
490 
5~3(1 

501 
502 

return ':r~m ********************************.~ Pt-· i nt II ~" t.:.h C 5) "! !:;~,: t i ';'1 i n i z ,:kwlem II.: d; II de' .. w·ed i t-' II : o;,1,:)t,:. 4~:::14 

rem ************************************************************: 
t-'em * . ,:kwl~mba.s i - ,:k'n~msot-II_~ : 

t-'em ************************************************************: 
5113 '~osub 650 
53~3 if' c.$.=::) II e" -:,1C,t,:, 5613 
54(1 i t-IPut " [I~'Y'.BIfJ ~d~b i 1 i to. m 1:" 1 Z (~l .... ?t) II ; :,,'$ 
55~3 -:.K'SI_4b 1 ~3~3: ';'1,:)sl.~b ::::00: pt-. i nt ":;3" : o;,10tc, 510 
56€1 Pt-· i nt 
57€1 i m:o 1_4 t " [lc't"Jernb.:.'s i (';'1I.m F .:..~" .r~' i 1) "; t 1 $ .r t2$ , t::::$ 
572 if' lenCt1$)(>2 or 1~n(t2$)(>2 or 1~n(t3$)(>2 goto 622 
574 if" tl:t-)1I31" m-' t2$)" 12" ';'1,:)to 622 
5:30 .:H$=t:3$+t2$+tl$ : ';'11$=tl$+I1"""+t2$+"/'~+t:3$ 
585 if' dl$(dt$Cl) or dl$)dt$CngCi» goto 622 
590 input II [lon~rosonu (,~un.r .a:,' F :,:' i 1) "; t4$, t5$ , t6$ 
592 if' lenCt4$)<>2 or' 1~t"JCt5$)<)2 or 1~n(t6$)<)2 gotc. 624 
594 if' t4$:::' 1131" ,:)t-. t5$) II 12" '~I;:.tO 624 
600 .:42$=t6$+t5$+t4$ : ';,12$=t4$+ II / II +t5$+ II /" +t6$ 
6113 if' dl$(d2$ goto 625 
6213 t:,t~ i nt "! HATAL I II .r II'''I!!]!!}'': o;,1c,to 570 
622 t:or' i nt II f HATAL I II , "&]": ';'1,:,to 570 
624 Pt-· i nt "! HATAL r " , ":m!}" :o;,1C.tO 5913 
625 Pt-· i nt " II : if d2$)dt$ C no;,1 C i » th~n c.hg= 1 
6313 if' :zb>1 then gosub 1400 if' ~rr goto 637 
632 o;,1c,sub 7013 
634 if' :zb=1 then gosub 6413 

t"'etl.U"·n 
636 
637 
6~:8 

cl=d+l: tq$=right$(dt$(ld),2) : gg=valCtg$) 
. +./1 :";/1 - "OI L'KH-T • II. ",-'1 $ .• "_" • '"1?$ • II dono=-mi II : d :" d~vt-'ed i t-.. " t:.t"·l r-.... ~.; r-.. .... • , :J' ..r :.'" , - or or 

O 1 - .". "~,, • _J$ "00"'''''0) ": "~:'n col.< 8 devt-'e/l: Pt-'intt.:oh(5)" ~, . ..'t ... ~ UZI.U-I U'~U' , Jill ,,-~, 1._ _:J1Ir-' _ 

639 
6413 
642 

t:>t-·it"lt /lj;;:. Ima.l i di r· 1I 
: -:'1oto 510 

err=0: cl=w~(ld)-w~(fd)+1 :if' c.hg=0 goto 648 : rem *************~ 
d=d+1: tg$=right$Cdt$(ld),2) : gg=val(tg$) 

644 gg=gg+7 . 
646 if gg>30 then gg=gg-30 : mg=valCt2$)+1 
647 if 1.}.:'.1Ct4$»g',;, .:'./'"Id v.EI.lCt5$»=mg then d=d+1 
648 if d>8 then err=l 
649 retw-'n 

:goto 644 
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6::::0 t=-t-·int II Ince lemek iste':H'~1ini:z o:k'nemin b.::osi bu tar·U-llerin .::or.aSit-I.:<'" 
685 t:·t-·intt.::ohC 11) "d'_~sr"ll_wc,t-·s.:<. i 1·~1i li disketi t.:o!<iniz. II :Pt-·irlt"~"t.:oh( 11); I 

690 input "Disket degistirmek istiyor musunuz (e ,.I h)II;C$ 
695 return i 
700 rem *************************************************************i 
701 t-·em * be 1 i t~t i len dc,nem le i 1':'1 i 1 i ka':;'l i t l.:or· i t) s.:OJ'=-ta.nm.:os i :+: I 
7(12 r·em ************************************************************* I 
710 ~or j=l to ng(i) I 

720 i~ dl$)dt$(j) goto 795 I 
7:3~1 ~d=.j: ft-·=Cj-1 >*nC i )+1 : ih=I.I.I:"~Cj) I 
740 i~ chg=0 goto 760 
750 ld=ng(i) :lr=ngCi)tnCi) :return 
760 ~or k=j to ng(i) 
770 if d2$)dt$Ck) goto 790 
775 i~d2$(>clt$(k) then k=k-l 
780 1cl=k lr=k*nCi): return 
79~3 next k 
795 next j 

800 rem *******************.****************************************~ 
:::01 t'em * hesw:· l.:om.:o. s i t'·:OS i nd.:o. d i sket ,:!e·:'i i st i t~ i 1mes i 
802 rem ************************************************************* 
805 sn$ = dt$CngCi» 
810t:·t-·int II~" :print 
812 pt-· i nt II Hes.::oJ'=- 1am.:o.n i n .sw-·eb i 1mes i i C i n ~,'er· i d i sket i n i deg i st i t'" in i z. " 
814 pt-· int II * II; l.::ost:t: ( i ) ; II t.:o.t-· i h i n i t.:o!< i peden d i sket i dt' i ~ .. Ie 0 .. ~y'.:<'" .: 
816 t=-t-·int II ::/er lestit~it"liz. II : pr·1nt : t:·r·int 
820 i npl.~t II De'.).:om edeb i li t-" m iy i z (e~}et) II ; ,:.$ 
8:30 qosub 100 : gosub :300 
:::40 i~ dt$(1)(sn$ or dt$Cl»d2$ goto 880 . 
850 tl$=le~t$(dt$(1),2):t2$=~id$(dt$Cl),:3,2):t:3$=right$(clt$(1),2) 
:352 ~it"'st$( i )=t:3$+II/II+t.2$+"/"+t.l$ 
854 tl$=left.$(dt.$(ngCi»,2) :t2$=mid$(dt$(ng(i»,3,2) 
:356 t3$=t ... i .~ht$ (dt.$ (rig ( i ) ) ,2): l.:ost.$ ( i ) =t.3$+ II / II +t2$+ II / II +t 1.$ 
860 if cl2$(=dt$(ng(i» then chg=0 
:3713 '"c,sl_~b 700 if zb= 1 then ·~osl_~b 950 
875 t"'etw-·n 
880 prin-I;: II~II 
882 print~DIKKAT - Yer1estirdiginiz disketi kontro1 ediniz !":print 
890 gotc' :312 
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9~Z1~3 t-'em 
9~Jl t-'em ************************************************************: 

* d,::tt"lern i n i 1k h;:..-f't':'$ i n i n t·9.t~ i hi: 
9~J2 

905 
91 ~:1 
915 
92~3 

9:;:~J 

940 
950 
951 
952 

·960 

t-'em 
-f'Ot~ 

************************************************************: . .1=1 tel n·:'1( i) 
if ih=w%(j) got0920 
ne::·::t 
-fd=.j : -fr·=(.j-l )*n( i )+1 
d 1 :t-=dt$(j) : ';'i 1 $=t-'i';'iht$ ( d 1$ ,2)+" ..... II+mi d$( dl $, :;: .• 2) +",--0" + 1eof't$(d 1 $,2 
r'etl_~t-'n 

rem *****************************~***************************** 
t-'em :+: h.9.f-l;.9.1 i k tah lCII:~.~. dew~e S.;:tt1 l.~w· i :+: 
t-'em *********************************************************** 
-f,;:.t~ . .1 =-fdt.;:t ld-l 

970 i-f w%(j)=w%(j+l) go-l;o 980 
975 dn=dn+l:ds$(dn)=d-l;$(j) 
977 i-f dn=d goto 990 
9:::0 ne~<t 
9:::5 ds$(dn+l)=dt$(j) 
99~J t-·etw-·n 
1000 rem *********************************************************** 
101:'::11 r'em * rn·;:.k i t"!-;:.. ·;'H~IJbl.~ se':. i mi. *' 
11:'::11:'::12 t-'em *********************************************************** 
1 ~J05 pr' i nt :.j = 1 
1011:'::1 pt-· i nt "* H.:.n;. .. i t'lAK r t·~A· GRUPLAF~ I i c. in" . 
1 ~J20 pt-. i nt" . (Sot1I.m':'I.~d.;:..n s.::tt1t~·;:.. ....'e:,'a tl_HI'I ·:'H~IJ~:O 1.:.1'"' i c. i n i se 
It125 pt-·int" ( -) 7··;:.zit-,iz)" 
H.'I:;:~:1 pt-'int"~" : t:·=3~J 

1040 pt-· i not; "!l" ; t.ab (t=') ; : i nt='I.~-I; ~c<:i= 
1045 i-f XX$="_" ·:'iO-l;O It175 
1050 -for mg=l to nm(i) 
1055 i-f xx$=mg$(i,mg) go-l;o 1070 
106t1 ne~<t 
1065 pt-.int "21! H;:..t.;:..li" ;"!l" : ..... oto104(1 
107~J m-E!.I.<~';:Cj )=m ..... : .. i=.j+l : p=p+7 : -:.mto1041Z1 
1075 mn=j-1 : if mn)0 then re~lJrn 
1 (1:::0 mn=nm ( i ) 
1 ~3:::5 -f';:tt-. k= 1 to nm : m.;:.!<% (~<) =k : ne~<t ~< 
1 ~390 r·>?tl_~r·n 

" . . ' 
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L0(1 t··em ******:+:****t**:f,*****:+:*******:+:;f:***:+:*****,,",*oJ.!~¥'.,,",.k~oJ~*'1!",",*oJ.!oJ.!,z.,,,,,,~,z.,.J.! 1 L J;::11 t·.em :;: ................ ;y: •• ""'T' .. ;P:'f';or:"''f';or:;y:;or:;or;;or:;y:;or;;or;'T''''''I'' , 

. _. ::........ ........... i::.;:.!;, 10 se,:.imi * 'j 
L ~32 t ·""rll *****:t.:f:****************~~*:t.***********************:+::+:** ... ****** L2(1 t:·t~int II TA8LO .' 8 .... --11·t··l1· L:0

1
·
r

... . .......................................... ;p: •.•.•• : .•• 
F dewlem io:.in" .: "ZJ" 1 

1 :30 z$=" 1. ": iT bs=6 C,t·· bs=5 q.-.+',-, 1152 ! 
135 t=bs - - . - I 

14~3 pt-'int t.;:..b(9) z$+bb$(t)+b1$ 
145 Pt~int t.;:.h( 12) h1$ :t:>t··ini:: :z$=1I2." 
150 iT bs=4 ·:r.t"ld t=bs then t=i::+~: : ':'1otc,1140 
152t=bs : iT bs=4 then z$="3." 
155 Pt-· i nt t.;:.h (9) z$+bb$ (i::) +b2$ 
16(1 pt-·int t.;:.h( 12) h2:t(bs) :pt··ini:: :z$="4." 
162 iT bs=4 .;:..t"ld t=bs then t=t+:::: : ':'1c,t,:,1155 
1 65 iT bs<>5 ·;:'.nd bs<:>6 '~K';;'::O 11:::5 
17~3 z$=1I2.1I 
175 pt"'int t.;:.l:o(9) z$+b3$ 
1 E:~3 pt-.i nt t.:rh 0:: 12) ,h:3$ (bs) : Pt·· i t'lt 
185 i nplJt II:+: I sted i '~1i t'l i z t.:.!:' 10:, t. it:· i n i be li t ... t. i n i z 
186 iT y<=4 goto 1190 
18:::;: pt·· i nt "! H;:..t.;:.. 1 i " .: II~" : ·:'1t:ttc, 11 :::;:5 
19~3 t:·t··int ." " : iT ~,O(=2 then c!$=" II 

195 t"'ettw·n 

11 • t.) .r, 

2(10 t-·em ***********:+:*************:+:******:+:************************** 
2(11 t~em :+: t.;:.b 10 Sot·II.l met·II.lSI.~ * 
202 rem *********************************************************** I 
21 (1 ·:'1Ctsl_~b 1241 
22(1 pt··int " 'T' : V.:.z .r D : De·:.1istir· .r A : An.;:.. menl.~ =" 
225 ·:'1Qsl_~b 1241 
22:3 
2:3~) 

24(1 
.241 
.242 
.24:3 
.245 
.250 
.251 

Pt'· i nt II ~II t.;:.!:, 0:: 42) ; i t·IPI.~t e$ 
iT e$=lId" ot-· e$="y'" '::or'· e$=".:.." then pt"'it'lt : t··ettw·n 
pro i nt "! H;:..t.:..l i ... = .. N!9" ,: ·:'1'::otc, 1220 
Tor j=1 to :::0 : rem *** o:.izgi *** 
pt"'int "="; 
he~<t j 
return -
rem .***:+:*******************************************:+:***********:+: I 

J • +.. "" I t-·em * t·:ob 1,:, ':le'~ 1 s .. 1 t··me menusu ..,. , 

rem *********************:+:**:+:*********:+:************:+::+::+::+:***:+:*:+:**:+: 
~255 pt··int .,* 'i.;:..pi 1.:o.c..9!<: de·;,isik li';Ji be lirtiniz =11 
l2bl2l pt':int II 1) Km-It. no::okt.:o.si 2) Tel:. 1':0 tipi 3) Dc'nem II ; 

l264 iT 7'z=12I .:o.nd mn()0 then pt ... i nt II 4) t·1. ... k i na gr·I.lbu"; ·:'1,:,tO 1269 
l266 iT ::"z)0 then pr·int Il 4) 'il.lzde II.: 

l268 it mn<:>0 thet-. t='t ... i nt 115) t·1.;:.!< •. ~r·I.lbl..~ II .: 

L269 Pt-·int"~" 
1270 pr·int t.;:oh(*~1);: int=''-~t dg 
1275 iT dg(=5 goto 1285 

tot"' i nt· ., ~II : goto 1270 
12:35 
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1300 rem ********************************~****~***~*'~~~~~*~~******~* 1 :3[11 t-'em * ...... ~'7'd,::. l,::.t... . ........... ", ...... "" .. """""""""""""""""". """""""""".* 
1302 rem ****************~~;~;*;***********************************~ 1 ::::05 pt" i nt . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... ... . .............. . 

1:3H:t pt-'int "* T·:.b locla. isteni len ~'·I.~zde~d be lir.tiniz : .. 
1::::15 pt"in-l::· 
1320 pt-·int "1. h.:..t·:;.,li YI.~zdesiG-:> = C ha.t.:o.li ... J kc.nt.edi len;' * U30" 
1321 pt-·int 
1:325 pt-· i n-l:: II 2 • t:··~r·.~.s.:;., 1 .~.·:.ii to. li k OD = 0:: m.:;., 1 h"et / t.:.t:. 1.:om rn.:o. li ~"et) :;.: 1 (1 

pro i tYt.: II '!lrllr!lr!ll~)" ; 

1:34~Z1 

1345 
1:;:50 
1:351 
1:352 
1355 
1:;:60 
1:365 
1:37(1 
1~:75 
1~::3~;:1 

1:::::::5 

Pt~ i t-.t t.:o,b (40::0.: : i npl.~t ~"'z 
i+ yz=1 or yz=2 then return 
pr' i nt "! H.:o.t.9.1 i" .. u ~u: ':'10t.:. 1 :3:35 . 
t"em ********************************************************** 
t-'em :+: Z·9If1a.n bit"imi sec.imi * 
rem ****'****************************************************** 
p to. i n t II ~ (£ lZ t:::a::t:: (£ t::J u 

pt-·int t.9b(25) u*, 2.9If1.Elr. bir'imini se.:.iniz : u 
pt-· i nt. 
pt-· i nt. t.:o,b':: 21 ;. II 1 ) h:o.+t.9. 2;' .:0'::" 3) 3 .:;..:,..'" 
t:· t~ i n -I:: .. '!II!!l!!]" ..: 
pt-· i n-l:: t.:o,b 0:: 55::0 .: : i np.Jt zb 
i+ zb=1 or zb=2 or zb=3 then return 

1 ::::90 pt-· i nt "! Ha.t.:o. 1 i u .. u:!!oo" : ·:'1C.t.:;o 1 :38(1 
1400 rem ********************************************************** 
1401 t-'em * Z.9Iic·;:O.n·:.. b.:..·:,i1i t·:.!:.l.;)da de' .. )t"e be Ut"lenmesi * 
1402 rem ********************************************************** 
1404 g=1 : err=0 
1405 -I::1$=right$(d1$ .. 2) :t2$=mid$(d1$ .. 3 .. 2) t3$=le+t$(d1$,2) 
1410 t4$=right$Ccl2$ .. 2) :t5$=mid$Cd2$,3 .. 2) t6$=le+t$Ccl2$,2) 
1412 i~ -I::3$=t6$ goto 1420 
1414 i+ valCt3$)+1 = valCt6$) then g=g+12 
1418 i+ zb=2 goto 1440 
1420 i+ zb=3 goto 1450 
1440 d=valCt5$)-valCt2$)+g go to 1454 
1450 d=CvalCt5$)-valCt2$)+g)/3 : i~ d)=1 goto 1453 
1452 d=0 : goto 1455 
1453 d=int(cl+0.9) 
1454 i ~ d(=8 .:;.r.d o:O~3 then t~etur'n 
1455 err=1 : return 
1500 rem********************************************************** 
1501 t-'em * z.~Iic·;:.rra ba.g 1i t.;:.b lod.:;., devt"e son l.;..t .. i. :+: 
1502 rem ********************************************************** 
1505t3$=right$(cl1$~2) : t1$=le~t$(d1$ .. 2) : t2$=mid$Cdl$,3,2) 
1507 i~ ~b=1 goto 1590 
1510 +or J=1 to cl 
1520 i~ zb=2 goto 1555 
1525 m=valCt2$)+2 t2$=right$Csp$+str$Cm),2) 



5:30 
5:35 
536 
555 
56~3 

565 
57~3 
C'-:'= ,_, f ...) 

5:3~3 

if m<=12 goto 1555 
m=m-12 :t2$=right$(sp$+str$(m).2) 
mm='.}':'.l .:: t 1 $) + 1 : t 1 $=t-· i -=1~-,+'$ f' -=t-,·-t::"-=tt-·$ (r'r' " .")") 

_ • "-'. ooi'" _- '" ... "'1' ,.:.. ds$(j )=t1$+t2$+":31II . . 
:-~$="~~311: : m= ...... :..l (t2$) + 1 : t2$=t-· i ':'4ht$ (sp:t-+stt-'$ (m) .• 2;' 
IT m~= ~ go to 1575 
t:::;'$= "r_''11 " • 1 '+'1 ±-.... 1 . - • mm=v·:.. ... .' : ..... ' + : t 1 $=t-· i ·:.d-,t$ (st:4+stt"'$ (mm) 0. 2 ;' 
r-re::-:;t oj 

roet'.~t-·n 

5913 dn=e :gosub 9513: return 

101 

600 rem ********************************************************** 
6~31 t-'em :+: ot"'ta.l.:'IiI.a * 
602 rem ********************************************************** 
6€15 s1=~3 

610 Tor j=1 to d 
615 s1=s1+peCk,j) 
6213 ne:x:t . ..1 
;:::.-.C' --0.::0-_' .8 ....... :.4 (k;' =s 1.····d 

I 6::::~3 to,etwo,n 

,.:..d~,·. I 
500 Pt-· i nt":.;3" : pt-· i nt . ! 
·5113 pto, i nt" ********************************************************** II I 

·515 t:ot-'int":+: :+i" I 

.52~3 pt'" i nt" * **************************************************** *''' I 
522 pr·it-.t"* * :+: *" I 
·524 Pt-'int"* * * KKK D S * * *,. 
526pt ... i nt" * * HAT A A N A LIZ I PRO G RAN I *;.,,, I 
-...,~ • t">I.: "" .. ' '.!k. "-'.' .. ,,1, .:::,.:;:::: pt-'l n,:':' 'T' ~ 'T' 

·5:313 ~:or' i nt "* **************************************************** *" ~ :...,,, I 
·532 pt-· i nt" * 'T' , 

•
,.s" ... I ·5:34. print"* 'T' 

·5::::6 Pt-· i nt" * E t-, son v e rid i s k e tin i *" ! 
1 ' 1 t· .. ;-,;,,1 .538 pr'int"* d t" i ~) e e:,... e r . e s 1 t ... 1 n 1 Z 'To I 

'."; " ·54(~ pro i nt" * 'T' 
*,,1 ·542 pt"'int"* ' 

·544 pr i nt" * B ,_~ -:'4 ,_~ n ,_~ n t.:;.. to. i h i ( GG,.IAA/'T"r' ) :+:" ! 
*"1 ·546 pto,int"* . , 
ok III 

.548 ~:'t"int"* . 'TO , 

""''''''''''' "",""""'''''>Io:''''''''''''''''!k'''''''''''''''' """"""""""""""""""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' "I ·550 t:;'t'" i r.-t" *****:+:******:+:****:,;:.r.:,:.:.r.'T''''''''''''''''''T''''''T'''F'I'''''''''''T''T''''''T''T''''''''''T'~'''''T''''''''''''''T''''''''''''''1''",,'T''T''T''T''T' . 
. 555 pr i nt" BClgaz i e i Un i vet"'s i tes i " Enck~str i Nuhend i s 1 i -:'t i BI::a lwou or 1984 " I 

·56~3 proint"'IlIIIIIIIIIIII)" ,:tab(55); 
·562 i np,-~t 0 td$ : td$= left$ (, td$ , E:) 
.570 dopen# 1 , II @tod.9,::..·11 , d0, ttl : pt" i rri;.~ 1 , -td$ : de lose# 1 
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1.: ... :4::-·- • 

600 pt-- i n-t;":;3" 
602 Pt-- i nt" **********************************************************" 
6(14 pt--h-It"* *" 
6~~16 pt--int"* ;+:" 

6(1:3 pt-- i nt" * ******~H*****~~******************************:+:****:;:** '*" 
610 pt--int"* :+: *' *" 
615 Pt~ int,.* * * KKK D S * :+: :+;" 
620 print,.:+: * HAT A A HAL I ZIP F~ 0 GF.: A t'1 I * *" 
625 pt~int"* * A ~~ A LIZ D U Z E 11' I N E H U S U * *" 
6:3~3 pt--int"* *' :+: *" 
6:~:5 Pt~ i nt" * ***********************************,+:**************** * ., 
640 pt--int":+; :+:" 
645 Pt--int"* <1) G e t"I e 1 :;:" 
65~3 pt--int"* (2) U r- ,_~ n 9 t-- I_~ b 'A *" 
652' pt--int"* '(:3) Amp 1...1 'I Co ins i, *" 

(4) noktasi :+:" 
i I A • Co ins i *-". -. 

6~54 pt~int"*, 

656 Pt~ i tit" * 
658 Pt--int"* 
660 print"* 
562 print"* 
564 Pt~int"* 
566 pt~int"* 

K • n 0 k t 
K. t-,,::.kt 
Ar..:;..liz 

-:c. s i / 'N a kin e .~ t-- U b I_~ *,. 
S CI t ... u 

An3.1iz be lit~tiniz 

*" *,. 
*" 
*" 

56:3 Pt~ i tit" ********************************************************** II 
57~~1 Pt-- i nt "~" J t.::'.h (52) ; 
575 inpl.~t bs$ :. bs$= left$(bs$ ... 2) : bs=va 1<b-s$) 
580 on bs go to 5000 ... 5100,5200,5400;5300,7000 
585 iT bs=7 goto 4700 
::9€1 pr- i nt"! H.::._t.:._ 1 i " ; I,':!!}" ; t.:.h (52) .: : -:'iCltl::' 4675 



47(H3 
4702 
4704 
47t18 
4710 
4715 
4720 
4725 
47~:0 
47:35 
4742 
4745 
4747 
475(l 
4751 
4752 
4753 
4754 
4755 
4756 
4760 
4764 
4766 
476:3 
4770 
4772 
4775 
4780 

4:::~~1~3 

48H3 
4:::2f1 
4::::~:0 

48*3 
4:350 
5(n30 
51(10 
52~30 
5300 
54~30 

10 

pr·int":;j".~ . 
pt-· i nt "****;jo:****;jo:*;jo:**:f.*******;-L;oJ"""''''':koJ"oJ" . .r"'J.;oJ~:k,J,,oJ,,oJ,,''''''''''k'k'k'k'k'k'k'''''''''k''''''k....,....,,., oj" oj" ,Jdd., " I 

'f';r. 'f' ",;y; ",;r.;r. ",;r.;;o:;or;;or; '" iT' 'j':;Y; ",;y;;or; "T''T';y;;y; '" "" "I"",;or; '" iT';or; '" '" "''TO I 
pt-· i n t" :+: ;+:" I 

Pt-· i nt ":+: *****************************:f.********************** *" i 
pt-· i t-,t";+: * :+: * II I 

Pt-'int"* ~€ * ~(K K D!3 :+: :+: *"1 
~:-t-· i nt " * * K A LIT E ~(O H T R [I L K A R A R :+::+: II I 
pt'" i n-l::" * * D E !3 T E K SIS T E fo1 I * ;+::' 1 
pt"'in-l::"* * * *"1 
Pt-· i n-l:: "* ***********************'***************************** *''' I 
pt-·in-l::."* *"1 
pt"'in-l::"* (1) V e to. i E k 1 e n m e S i *"1 
pt"'in-l::"* *"1 
pt:·in-t:"*· (2) H.:c. -I:: .;.. A n .:c. 1 i z i *"1 
pt" i n-l:: " :+: :+: II 1 
pt-·int n* <::::> K ~( F' 1 .:c. n i 'r' e nil e m e *"1 
~:-t"'in-l::":+: . .*"1 
Pt-'int"* (4) K K Des -I:: e k D '::0. S ~,. a 1 a to. i *"1 
pt"'in-l::"* *"1 
t:·t-· i nt " * (5): !3 0:' n * II I 

• ,...., "",II 

PI"" 1 n-l::' "" 'r- I 

pt"' i n-l::" * 'r'.;..p i 1.;..c.;.J,.:; is left) i be li t" le~,oi n i z :+: "I 
""'" pt-· i n-l:: " * 'To I 

Pt-· i nt "********************************************************** II. 

~=-t" i n-l:: " B'::O·:'1.;'Z i.:. i Un i '.,Jet ... s i t.es i .r Et-,dust.t ... i t·1I.lhend i s 1 i g i 80:' h..lm'_~ J' 1984" 1 
pt-· i n-l:: "'~I!lI!lIlll" ; -I::.;.h (54) ; 
input s$: s$=left.$(s$,2) ~ s=val(s$) 
on s go-l::o 4800,4810,4820,4830,4840 
pt-· i nt"! H:<.t.·;..l i " ; "~" ; t.ah (54) ; : o:,to:.tc. 4775 
d 10·:<d "',,'et-· i ek 1er· 1I 

, d0 
d 1.::o.:<.d" h:<.t.;.. .:.n.:..l i z i " , d0 
d 1'::O';'J:~" kk p 1.3.1'"1 i " .r d~3 
d 10.:<.d" kk dosy.;.. 1.3./'"· i " , d0 
dot:·en#1 J' "@toda,:,..·" ,d~3,1).1 pt-·in-l::#1, "0" d.:. 10se#1 
end 
d 10.:v:~ "o:,1ene I" , d~3 
d l.::o·;.d" '-lr'_U'l ':Jt-"Jb'J", d0 
d lo.;t.d".;.mpu 1 c.insi" .rd~3 
d l':'·;'.d" ~(.::>t-!, t'l.::ok/.3 .• :' " , d0 
d 10.:oJ:~"hat.:r. ·;.na lizi" ,d(l 
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7000 rem ***********************************************************: 
7001 t-·em:+:. ·:..n·:.. 1 i z d'_lze:: .. · i = k.:.ntt":' 1 n.:.k't.:.s i 
7002 rem ***********************************************************: 7(10:3 ·~o:.sub 1 ~~1~J 
7~:::n)5 pt-· i n't II ~;jI'!"T.:'t::"t.:.'P:'t::'P:'t::r.o'G:G:I"!"!'l."!'!!:1" 

701 (1 pt-· i n't 't.:.h (2(1) .~: i np'.lt " UF.:Ut·~ GHU8U II .~ ::-::$ 
7012 ~or 1=1 'to nu 
7014 i~ le~t$Cx$,6)=lett$Cug$Ci),6) goto 7020 
7016 nex't i 
7018 pt-· i n't "! h·:..'t.:..1 i"; "~" : ·:'1o:oto 701 (1 

7~J20 pt-· i n't 't.:.h 0:: 2~) .~: i np'_lt " KOHTF.:OL HOKTAS I 
7030 it kn(=nkO::i) go to 7040 
7~J:~:5 pr i n't "! h:..t.:.. 1 i " .r "'llIIIIflI!ll": ·:'10to 7~)20 
7040 ~ 1$= let't$ 0:: U·:'1$ 0:: i ) .r 6) + II •.••• i m 1" : ':'1osub :~:(nJ 

... ~ kn: ~:,t-· i nt II ZJ" 

7(15(1 pt-· i nt ":;m UF.:Ut·~ GF.:UBU: " .~ I.lS1$ ( i ) .~ "j}2<OHTHOL NOKTAS I :".~ kn$ ( i .r kt-,) 
7~J55 pt-·int"j; .. 
7~J6~J ·:'to:,sl_~b. 11 ~~10 : mn=(1 : zb=O : ~,'z=~3 : 0:.=(1 : .:<,.:.$="" : '.}I.)$= II II •. 

7070 on y goto 7100,7230,7500,7590 
710(1 t-'em ********** t.:.h 1.;. 1 

':'1C.to:. 7142 71~J5 

711~J 

712~J 

7142 

·:'1!:.sub 17(nJ : it o::$()" e" 
pro i nt .. ~ UF~UN GF.:UBU 
':'1!:,sl_lb 4 (U:::1 

... ~ '_l':'1$ ( i ) .~ .. j]-(OtHHOL t·mKTAS I : '''; kn$ ( i , kn 
rem * clonemin belirlenmesi * 

'th=O : 'tu=0 : tl.<=0 : tt=O : tcl=0 :to:.=0 
7143 ~or j=1 to nm(i) 
7144 ur(j)=0: kz(1,j)=~: 
7145 pcCl,j)=0 : p2(j)~0 
7146 t1e:>::t . .1 

hz(1,j)=0: tr(j)=0 
: o:.z( 1 , . .1 )=(1 

:dz(.j )=0 

7150 clopen#1,(tl$),cl1 
7160 tor j=td to lcl 
7162 r=(j-l)*nCi)+kn 
7164 tor k=1 to nm(i) 

: t-'em 
: -t-'em 

7174 
717'6 
717::: 
7180 
71E:2 
7183 
7184 
7185 

record#1,(r),25 input#1,tp% 
record#I,(r),33 input#1,in% 
record#I,(r),40 input#1,clt% 
reco~d#I,(r),46 input#1,sc% 
reo:.ord#I,(r),52 : input#1,r% 
record#I,(r),158 : input#1,o:.t% : 
th=th+dt% :tu=tu+tp% :tk=tk+in%: 
r=r+nk(i) 

7187 next ~< 
next . .1 
de lo:.se#1 

: t-'em :;: . hes·:.t:o l':'IfI·:" :+: 
ilk gunden son gune 
i lk m.BJ.:: in.:.. 

'_~r (k) =I.lr· (k) +tp;'-; 
kz( l.rk)=kz( 1 ,k)+in% 
hz(l,k)=hz(l,k)+dt% 
tt" (k) =ft .. ( k) +s.:.:'-;: 
dz(k)=dz(k)+t-·% 
cz(l,k)=cz(l,k)+ct% 
tf=tf+sc%: td=td+r% 

7190 
7200 
72f12 
7,204 

it chg=0 goto 7210 
qosub 800 : goto 7150 : rem 
tot ... .1=1 to nm( i) 
~e(1,j)=hz(l,j)/kz(l,j)*100 

(hes.:.t:o sit-·.Bsind.:.. disket de'~isimi) 

7210 
7215 

.-



-f· ::;'1 t_-: '-'1- (1 1· " -1· t-,+'·' , .. ,- - ( 1 .. + - - - . - 1-::-·: . :r._ .: - .. '. ,-,-"_ ... r.J) ~.:.1. ~.:.n.:.15)*H.'U::1),'·'H::nJ. 0 
7217 .p~(J)=lnt«p2(j)+0.005)*lAA)~lAA A 
722(1 r-,,:-::-:;t . .1 - - ., - - • - . 
7225 

72:32 

ll=nm(i) : gosub 7700: 
'::I,:,sub 1000 

105 

72:35 
724~3 

: t~em :+: rf,.:okin·;:.. ':'H-'I.Ab'_~ sel:.imi !tIE 
':'10s'_~b 17(10 : if ,- $.("., ".::." ,-,,-,+,,-, """'4·-) - ...........- :.1_ 0°_ .0.:.. .:.. 

Pt'" i nt II ~ UF.:Ut·~ GF.:UE:U : "; 'A-:'1$ ( i ) .: II j31 KOt-tTROL HOKTAS I: II .: kn$ ( i .r kn) 
':'10SI_~b 4~J~J 

7242 
7243 
7244 

th=0 : tu=0 : tk=0 : tf=0 : td=0 :tc=0 
foro. ..1 = 1 t,:, 7 

7245 
7246 
7250 

ur(j)=0: kz(1,j)=0: hz(1,j)=0: fr(j)=O 
dz(j)=0: pc(1,j)=0: p2(j)=0:cz(1,j)=0 
ne>~t . .1 
dopen#1.r (f 1$) .• d1 
-fClt .... j=fd to Id 
-f=(.j-l);+:n(i) 
-f 1:1 t'" k= 1 t,:) ffln 

7252 
7254 
7256 
725:3 
7261.3 
7262 

t-·=f+ ( r(I.:;.J<;·~ (k) -1 ) *nk ( i ;. +kn 
t"'ecI:) t-·d# 1 .r (to.) , 13 i m:·ut# 1, .:<.1:.$ 

7264 record#1,(r),25 
7266 record#1,(r),33 
7268 record#1,(r?,40 
7270 record#1,(r),46 
7272 record#1,(r),52 

i np'-~t# 1 .r tp;-: 
i nput# 1 .r in;'; 
i np'-~t# 1 .r df;-: 
i m:".lt# 1 .' sc_;·~ 
i np'.lt# 1 .r to. ~.~ 

: r·em ;+: hes.:../':, l.:om·:<. :+: 
ilk gun den son gune 

w"'(c)=w"'(c)+tp~~ 

kz(1,c)=kz(1,cj+in% 
hz(1,c)=hz(1,c)+d-f~ 
-ft-· (c) =-rt-. (,:,) +sc;-: 
dz(,:.)=dz(c)+r·~ 

7274 record#1,(r),158 : input#l,ct~ : cz(1,c)=cz(1,c)+ct% 
7276 th=th+df% :tu=tu+tp% :tk=tk+in% :tf=t-r+sc% :td=td+r% :tc=tc+ct%. 
7278 t-Ie::<~ ,~< 

72:=:~~1 t"le~{t . .1 
729(1 .:k/l.::.se#l 
7292 if chg=0 goto 7300 
7294 gosub 800 : goto 7250 
7300 for j=l to 7 

r·em (hes.:o./':o sir.:..sinda cHsket de':'1isimi) 

iT kz(1,j)=0 goto 7325 . 7~:~35 

7310 
7~:15 

7=320 
7325 

pc(1,j)=hz(1,j)/kz(1,j)*100 p2(j)=czCl,j)/tc*100 
pcC1,j)=int(Cpc(1,j)+0.005)*100)/100.0 
p2(j)=int«p2(j)+0~005)*100)/100.0 

7340 
7450 
7455 
7460 
7465 
7470 
7475 
7480 
7485 
7490 

ne~<t ' . .1 
11=7 : gosub 7700 
':'1C'SI_~b 1200 
i of: e$= II .:;e. II ':'10to 7999 
iT' e:t.= II d II ':'iOto 7490 
open i,4,7 : print#7 
open. 4 . .;4 
cmd 4: gosub 7700 
print#4 : close 4 

I:' lose 7 

pro i nt II "lII!!IflI!!l" : S10t.:. 7450 
gosl_~b 1250 

7492. on d'~ ':1oto 7(105,71350,7494,7497 
7494i~ y=2 go to 7235 
7495 qoto 71113 
7497 ~osub 1000 ~ go to 7242 

* degistit-' 

, I 
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75 (nZ1 t-·em *********** t.:oh 10:. 2 ******************************** 7510 pt-· i nt II ~ UF.:Ut·~ CiF.:UE:U : ".: I.~':''I$ ( i ) ; II ~ KOtHF.:OL tKIKTAS I: II .: kn$ ( i .r kn) 
7515 ':''iI:,sIAb 1 :::;:Ot1 
751 7 ':''Iosl_~b 1 7~Z10 : it r:.$(> II e II ';"iOto 754(1 
7518 pt-· i nt II ZlZI" : ':'i,:,sl.~b 1 :;:50 
7520 it zb= 1 then d$= II b.:o.tt.:.. II 

7522 it zb=2 then d$= II 1 ,~y II 

7524' i T z~:I=:3 t~"fet-I (~$= II 3 .:C.~ ... 1 II 

7526 t:·t-· i t-,t II ~ I-'F.:I-'t·~ C;F.:IJE:fJ II ; J.AI;'i$ -:: i ::. .r:. II E .:::Clt·~TM:CIL t·~I].(TA:=; I: II .~ L<r-r$ ( i ..r L-::r".) 
7530 ':''I,:'sl_~b 40~) t-·em :+: dm-Iem be 1 i to. 1et-lwes i :+: 
75:35 '2I,;)sl_4b 15f10 : t-·em * de' .. w·e son l.:or· i -ds$ :+; 
754~) .. Li=1. 
7542 tor k=l to nmCi) 
7544 tor j=l to d 
7546 kz(k,j)=O : hzCk,j)=0 
7547 ne>::t . .1 
754::: .:«,1, .. "='1':: l·~) =[1 : -f=,:. i: (l<) =0 
7549 ne~<t J.-:; 

.7550 dopen#1,(t1$),dl 
7555 tor j=td to 1d 
7556.it dt$(j)ds$(jj) then jj=jj+1 
7557 r=(j-1)*n(i)+kn 
7560 +or k=1 to nm(i) 

. 7562 it yz=2 go to 75~7 

r:.z(k.r.j )=0 tm(j )=(1 

:+: hes.:o~:o 1.:om.;:.. 
:+: ilk gun-son gun 

kz(k,jj)=kz(k,jj)+in% 

~ ;yo 

:.I.! 

"" 

7564 record#1,(r),33 : input#1,in% 
7566 rer:.ord#1,(r),40 : input#l,df% hz(k,jj)=hz(k,jj)+dt%:gQto 7569 

.7567 record#1,(r),158: input#1,ct% 
7568 tm(jj)=tm(jj)+r:.t% 
7569 t-·=t-+nk ( i ) 
75713 t-Ie::<t ~<.r.j 

7571 I:~C. 1.:lse# 1 
7572 if r:.hg=0 goto 7574 
757:3 
7574 

gosub 800 : goto 7555 
11=nm(i) :gosub 8400 

cz(k,jj)=r:.z(k,jj)+ct% 

:+: disket degisimi >I.: ;yo 

7590 
7592 

11=nm ( i ) : ':''I':;Jsub 770(1 : o:.i.;)t.:;J 7655 : t-·em :+: ekt-·.;:..t"td.:o. t.:oh 1.:. :+: 
gosub 1 fl00 : t-·em ** t.:.h 1.:. 1 b-m·;:.!d t"J.;:.. ';"'It~I_4bl_4 _ se.:. i m i :""* 
pt-·int":;m UF.:UH GRU8U : II ; u,:.i$ ( i).~ "j'; KOHTF.:OL t·KI~(TASI II .:kn$( i .rkn) 

7594 
7595 
7596 
759:3 

o:.iCISl~b 13fH) : o:.'IOsub 1700 it r:.$<> II e II o:.'iI:.t.;) 76~)8 

pro i nt II SlE:I" : ':''I,;)s'-4b 1 :::;:50 
it zb= 1 then d$= II h.:o.tta. II 

f t zb=2 thet1 d$= II 1.:0.:..... .. 
.:0.::'" II 7599 it zb=:;: then d$= /I . :3 

7600 pt-· i nt II ~ URUt·~ GRUE:U 
7602 gosl_~b 4tn) 

II ; u':.t$ ( i ) ; ":; J<OtHROL t·mKTASI II .:kn$( i .rl·m) 

7604 ,~.;)s,-~b 1500 
7608 ..1 . .1=1" 
7610 ~or k=1 to 7 
7612 tor ..1=1 to d 
7614 kz(k,j)=O : hz(k,j)=0 p.:. ( k .r • .1 ) =~) 

t-·ern :+: 
t~em * clonern belirlenmesi :+: 

de'.}t~e son la,/'"· i -ds$ * 

c.z (k.r J)=~) tm(.j )=0 
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7616 r.e::-:;;; . .1 
7618 .:. ....... :.i 0-0 =t1 
7619 r.e::-:;;; k 

fc;;(~-::)=t1 

7620 dopen#l,(fl$),dl 
7622 for j=fd ;;0 Id 
7624 if d;;$(j»ds$(jj) ;;hen jj=jj+l 
7626 f=(j-1)*n(i) 
7628 for k=l ;;0 mn 
76:3t1 t"'=f+ (m.:.!-:;;·~ (k) -1 ) :+:nk ( i ::0 +kn 
?6:;:2 t-·el:'t:lt-·I:~# 1 .r (t;·) .r 1:3 : i t-lt:II .. ~t# 1 .r .3.1:.$ 
7633 if yz=2 go;;O 7638 

t-'em :+: 
t"'em * 
t-'ern :+: .. 

t-'em * 

hes.:..!':' l.:.1n.:.. * i lk '~un-s':)t-I ·:'iun :+: 
devt-'e de·:'1isimi * 

m .:.!< in.:.. Sit-· u t:· l.:.r- i * 

7634 record#1,(r),33 : ir.pu;;#l,inX 
7636 record#1,(r),40 : inpu;;#l,dfX 
7638 record#1,(r),158: inpu;;#l,c;;X 
7640 ;;m(jj)=tm(jj)+c;;X 

kz(c,jj::O=kz(c,jj)+inX 
hz(c,jj)=hz(c,jj)+dfX:go;;o 7642 
cz(c,jj)=cz(c,jj)+ctX 

7644 delose#l 
7646 if chg=0 gO to 7650 
7648 gosub 800 : 90;;0 7620 
7650 11=7 : gosub 8400 
7652 11=7 : 90sub 7700 
7655 gosub 1200 rem 
7660 if e$=".:.." '~o;;o 7999, 
7665 if. e$="d" ';'0;;':)- 769t1 
7670 open 7,4,7,: prin;;#7 close 7 rem 
7675 open4,4 : cmd 4 : 90SU~ 7700 
7680 prin;;#4 : close 4 
76::::5 pt-· i not: II "!IIlII!!I!lJII : ':'iO;;':' 7655 
7690' sio:,s,-~b 125t1 
7692 on dg 90;;0 7005,7050,7693,7695,7699 
7693 gosub 1350 :if y=3 go;;o 7520 
7694 '~':.;;':'7596 
'7695 if yz=l ;;hen yz=2 gO;;o 7697 
7696 'i f :»z=2 ;;hen ~"'z= 1 
7697 if y=3 go to 7540, 
7698 ':,i'::';;c, 7608 
7699 gosub 1000 : go;;o 7608 

..r.", 
;yo 

7700 t"'em ***** ekt .... :.nd.;:o. ;;.:.b 10 . 0 11.~stw"'I_~ Im·:..:5 i ******************* 
77H3 t:'r-int"Ej URUH GRU8U :, II ;ljSi$( i).: II Kot·nROL NOKTASI: " ;kn$( i ,kn) 
7722 if mn=0 goto 7726 
7723 pt'" in;;: pt ... it-It" t'1AK I HA GRUBU: /I ; 

7724 f,:)r k= 1 ;;0 mn : pt'" i n;; fllSi$ ( i , m.:.!-:;;-: (k) ) ; " ";: nex;; 
7726 pt-'ir.t : pt"'in"t" OONEt'1 " ;·~1$; "_" ;g2$ 
7728 on y goto 7730,7730,7800,7800 
7730 t"'em ********** tab I,:) 1 ********************************** 
7731 pt-.int 
7732 iT y=l then hs$( 1 )="makina " :hs$(2)="·:'ir·l~bl_~ ": goto 7740 
7734 hs$( 1 )=".:'IlIPU I ":hs$(2)=",:insi " 
7740 Tor k=l to 2 
7745 print hS$(k);sPc(2);h$(2,k);spc(2);h$(3,k)jspc(~);h$(4,k); 
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7::::72 pt-· i t-.-t: left$ C" ':'t-·t." +sr:':t-.r s) 
7:::74 ':'1I:,t,;) 79~:::1~3 

787::::.k=1 : gosub 7940 : goto 7900 
7880.print hs$Cl);spcCl); 
7::::82 t2$= mid$Cdl$,3,2) : m=val(t2$) 
7884 for k=1 to d 
7::::=:6 t:'r-·it-,t .;,.~ .. ':t-(rfl) .:s;:'-:.( 1+1).: : ff.=rfJ+:;: 
7=;:::=::3 r'le>~t ~-:: 

if m>12 the~ m=m-12 

7890 print : k=2 : go sub 7940 
790~) ':'10sub 797~3 

7910 for k=1 to 11 
7911 if y=3 then p~int left$Cmg$Ci,k)+sp$,7);: got07914 
7912 print wt$Ck);spcC3); 
7914 for j=1 to d 
7916 cl$=right$(sp$+str$Cpc(k,j»),s) : gosub 7785 
791 :== t-Ie>::i: .j 
792~) cl$=t-·i':'1ht$(sp$+stt-·$(.:r""''':'10·::») .rs) : pt-·int c 1$ 
7925 next k : print : print 
793~3 t-'etwy, 
7940 print hs$Ck);spc(I); 
7945 for j=1 to d 
7950 t2$=mid$Cds$Ck),3,2) : m=valCt2$) 
7955 pt-·in·t: .:r~:"$(m).~ spc( 1+1).~ 
7960 t-Ie::<t .J 
7965 pt-· ir.t " .,;)t-·t. " .~ spc ( 1): t-·et'.u··n 
7970 for j~1 to d+2 
7975 pt"" i nt "-------".~ sp':. C 1) ; 
7980 next j : Pt""int : return 
7999 ,~,;)to 46~3~:::1 

t-'em 

pro i nt c l:t-.~ 
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B*30 t-'em ********** t.:rh I,:, 2-:,.'u:zde, ':'t""t.:r.l.E<I(,.a.r t.:rhrn i n **************** 
8410 if y:z=2 goto 8435 : rem • yu:zdelet"" * 
8415 -tot"" k=l to 11 
8420 -torj=l to d 
B422 if k:z(k,j)=0 goto 8430 
8425 pc(k,j)=hz(k,j)/kz(k,j)*100 
8426 pc(k,j)= int«pc(k,j)+0.005~*100)/100.0 
8430 next j,k : goto 8455 
8435 fot"" k=l to 11 
8440 fOt"" j=1 to d 
8442 if' tm(j)=0 goto 8450 
8445 pc(k,j)=czCk,j)/tmCj).100 
8446 pc(k,j)~ int«pcCk,j)+0.005)*100)/100.0 
8450 next j,k 
8455 for k=1 to 11 : rem 
8460 '~cls,_~b 1600 
8465 next '.,; 
84:35 r·,?tw-'n 

* 

~I 



110 

:::500 t-·ern ******** ·;.mp'_~ 1 .:. i ns in i n be 1 i to. lenmes i ****************** 
:::51 €1 .9 .. 9.$= lef"t$ ( .;...:.$ -' ::::) : if· ..... ;.. 1 ( .9 .. 9.$:;' =0 "then .9~9.$=t-· i ';.1h"t$ (.;:'..9.$ .r 2 ;. 
:::515 if .9 .. 9.$=" 15" "thet-, c.= 1 t-·e"t'_w·n 
:::52(;1 if .;".9.$=" 25" "then .:. =2 t-·e"tI_H~n 

:::525 if .9.·;:..$=" *)" "thet-, .:.=:::: t-·e"tl.u-·n 
:35::::0 if .;".9.:$= "6~:1" "thet-, .:.=4 t-·e"tl.w·n 
:3535 if .9 .. 9.$=" 75" "then .:.=5 t-·e"tw""t", 
:::5*3 if .;:' .. 9.:$= II 1 tl€l" "then .:.=6 : t~e"tut'n 

8545 .:.=7 :re"turn 
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~0(10 t-'em ~~*************************************************:+:******** 
~001 t"'em * ·:O.n.:o. 1 i z duze::-, i = kc,t-rtr"'Q 1 t-,C,k-t::.3S i.···· m.:o!<. ':'1t"',_~bu * 
'002 rem*********************************************************** 
'~H3:3 ·:'1Osl_~b 10~3 

?r;:.H35 pt ... i nt II ~"'::rI':G""t::""t::""t::"t.::,.,t:::o"I· t::'=".I'~ 

(~110 pt-· i n-l:: -I::.:<J:o (2~~1) .: : i nr:·'-~t " UF.:UH GF~UE:U II .: }::$ 
7012 for i=1 to nu 
7014 if \eft$(x$,6)=\e~t$(ug$(i),6) go-l::o 7020 
?J.}16 
(,s.}1:3 
('(120 
71-322 

next i 
pt-· i n-l:: II! h.:<.-I::.:<. 1 i " .: 1I:Mm" : ':'10-1::,:,,7(110 
~1$= le~t$(u·:'i$( i::O .• 6::O+".····ir .. ' \" : ·:'1os,-~b :300 
~2$= \eft$(u·:'1:t-( i ::0 •• 6::' +" /t \" 
pt". i n-l:: -I::.:ok, (2~3 ).: : i np'_~-I:: II KOt·HF.:OL t·WKTA::;: I 
if kn<=nk(i) go-l::o 7028 
pr i n-l:: II! h.:<.t.:o. 1 ill .• "Nru" : ':'1,:,-1::0 7~324 

7~~124 

7~325 

7~326 

7~32:=: 
7~}::::0 

7035 

k.j =kn:+:2: ~ 1$= le~-I::$ (IAg$ 0:: i ) .• :3) +" /" +s-l::t-·$ (k.j ::0 +" (···b.:o.t.:o." 
·:'10s'_~b ::;:(t~}0 

pt-·int -I::.:oh(2~}::O.:: input " t'1AKIHA GRUBU " .:~<>~$ 
7040 for mg=l to nm(i) 
7042 if xx$=mg$(i,mg) goto 7060 

t)e~<t m·:'1 7044 
7045 
?06~~1 

pt-· i n-l:: "! H.9.-I::.:<.1 i ","~" : ':'10-1::0 70:;:5 
pr i n-l:: ":;m URUN GF.:U8U: " .: '-~·:'1$ ( i ) .: "~ 

7'062· 
(£165 
712166 
7070 

pt-'in-l:: "~"kn$( i .. kn).: ":; 
Pt"· i t-,-I:: " :; 
pt-·int IIi! 

·~os'Ab 111~h::1 : Zb=(1 : ' ... ".}$="" 
7080 on y go-l::o 7100,7400 

" 
KotHF.:OL tKIKTAS I 

".:mg$( i .. m·:'i)': 
" 

? 1 (H) t-'em *******.*** t.:<.b 10:, 1 . ******************************* 
? 101 ·~c,s,-~b 170€1 : i -r ,:.$<>" e " go-l::o 7122 
? 102 ·:'10s'_~b 1 :;:50 
7104 i -r zb= 1 -I::hen d$=" h.9.-r-l::·3." 
71 ~36 i ~ zb=2 -I::hen d$=" 1 .9.Y' II 

7108 i l' zb=3 -I::hen d$= II :3 .9.:,.... " 
7110 prin-l::"~ URUN GRU8U: II .:u·~$( i).: II~ 
7112 Pt"'it-I-I:: 1I~"kt",$( i ,kn).: ":; 
7115 pt-'it",-I:: ":; 
7116 'pt-'in-l:: ":; 

" 
: II; rog$ ( i .' r .. ,'~) .: 

,II 

7120 gosub 400 : gosub 1500 rem * donemin be1ir1enmesi :+: 
7122 jj=1 : th=0 : tu=0 : tk=0 :tc=0 : ty=0 
71e4 Tor k=l to d 
7126 ke(k)=0:ht(k)=0:cs(k)=0 
7128 Tor j~1 to nh(kn) hq(j,k)=0 
7130 next k 
7131 Tor j=0to 3 
7132 bCj)=0 : tm(j)=0 
7134 Tor k=l to cl : pc(j,k)~0 
7136 next .j 

next k 

7138 Tor j=l to nhCkn) : h~(j)=0: next 

next ...i 

" . , 

II • , 

I! 



7140 dopen#I,(fl$),dl 
7142 dopen#2,(f2$),dl 
7145 for j=fd to Id 
7150 if dt$(j»ds$(jj) then jj=jj+l 
7155 r=(j-l)*nCi)+(mg-l)*nkCi)+kn 
7160 record#I,(r),25 input#l,tp~ 
7162 record#I,(r),33 input#l,in~ 
7164 record#I,Cr),40 input#l,df~ 
7166 t:·=5::: : '=t= 1 
7168 for k=1 to nh(kn) 

tJ.~=tJA+tp;·~ 

ke(jj)=ke~jj)+inX 

ht(jj)=ht(jj)+df~ 

~(. 170 t-'e,-_,-_,r-,,_-J # 1 .r (. t-·") .r I~. ':- '.:". l' t- ,- J , ..... # 1 _J -1." • t_ -1.( J . .... t ·'1 ]']' ... + _J '.' ~ • I J r-' _1 ~. .r ,_,,- ('. • r J'. '~·: •• r.J.J .. 1 = 1"1':1. ~. ~-:: , ._ ._.' ,_, .:1. ••.• 
71 72 r-·ec.cw·d#2.r (t-·) .r (.:1.) : i m:'J_~t#2.r dc;-;': hm (1.::) =hm (k) +dc;'~ 
7174 p=t:·+5 : ·:1.=q+:3 
71 76 t"le~-::t l< 
7178 record#I,(r),158 
71 :30 t.e::..-:t .j 
7182 dc. klse#1 
71 :3:3 .:f.:. lClse#2 

cs(jj)=cs(jj)+ct~ 

7184 if chg=1 then gosub 800 : goto 7140 
7185 for k=1 to d 
7186 tc=tc+cs(k) : tk=tk+keCk) : th=th+ht(k) 

7190 next k 
7192 for j=1 to 3 
7194 ma'.(=~3 

7196 for k=1 to nh(kn)-1 
7198 if k=b(l) or k=b(2) goto 7202 
720(1 if m.:..x<hm (k) then m.:..x=hm (k ) : b (.j ) =k 
72~32 ne>::t k, ~1 
7205 for j=1 to 3 
7210 for k=l to d 
7212 pc(j,k)=hq(b(j),k)/ke(k)*100 
7213 pc(j,k)=intC(pc(j,k)+0.005)*100)/100 
7214 tm(j)=tm(j)+hqCb(j),k) 
7216 ne::<t k 
7218 pc(j,d+l)=tm(j)/tk*100 
7219 pc(j,d+l)=int(Cpc(j,d+l)+0.005)*100)/100 
7220' ne~<t.j 
7225 ty=th/tk*100 
72::::0 90sub77~XI 

: ty=int~(ty+0.005)*100)/100 
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7235 pr-'int" DEVF~E UZUNLUGU : II ;d$.: II ' URETIt'1 : II ;tu 
7236 Pt-· i t1t . 
7240 
7242 
7244 
7246 
7250 
7255 

pt-.int"Devt-·e II ;spc.(7); II Kontt-.o 1" ;spc(2).~ II Hata li II ;spc(2); "H.at.:..li II ; 

Pt-'it1tspc(2); "tol·a Ih'et" ; St:Ol:' (2) ; "- I lk I_~C h.:..t.a·rnin ~'I_~zde let--i _" 
pr·int5Pc( 14); "Edi len II ;spc.(2); "S':''>-'i5i ";st:oc.(2); '"T ... ~zdesi II :spc( 14); 
print kd$Cb(I»;spc~7);kd$~bC2»;sPc(7);kd$Cb(3» . 
905Ub' 7750 : hn=ih-l 
fer j=1 to d 

7260 on zb gote 7265,7270,7275 
7265 hn=hn+l: dv$=stt--$(hn)+". hafta": d '.}$= left$(d'.)$+sp$, 12) :':.toto 72E:0 



, 

7270 t2S=mid$eds$ej),3,2) m=.· ... ·:..l (t2$) : d' . .J$= left$ e .:..; . .0$ ( m) +sp$ .r 12) 
7271 ·='1 1: l t.:r 72:30 
7275 t2$=m i d$ (ds$ (.j ) .r:3.r 2) m=· ..... :..l (t2$) : d· .... :t=.:..::,·$ (m-2) +" -" +.:'.::"$':: m) 
7280 cl$=right$(sp$+strsekeej»,9) 
7282 c2S=rightS(sp$+str$(ht(j»),9) 
7284 c3S=rightS(spS+strS(pce0,j),9) 
7286 c4$=rightsesp$+strS(csej»),9) 
7288 c5$=rightS(sp$+str$(pcel,j»),9) 
7290 c6$=rightS(spS+str$epce2,j»,10). 
7292 c7$=rightsesp$+strsepc(3,j»,10) 
7294 print dv$;cl$;c2$;c3$;c4$;c5$;c6$;c7$ 
7296 t-II?>::t .J 
73(H) -:'1':'SIAb 775[1 
7310 pt-·int "Top 1.:'Iil ".a-·i·~iht$<'sp$+-::t;-~(i:k) .• 9).~ 
7311 print rightsesp$+str$(th),9); 
7312 print right$esp$+str$(ty),9);right$(spS+str$(tc),9); 
7314 print rightS(sp$+str$epcel,d+l»),9); 
7315 print right$(sp$+str$(pce2,d+l)),10); 
7316 print rightS(sp$+str$epc(3,d+l»,10) 
7:;:17 ·pt-·int 
7:318 . if :: .. ':: .. '= 1 then pt-· i nt#4 : c 1.:.se4 : :: ... :,.,=~) : tn-· i nt" ·lIIlIIlIIlIl" 

'~iosl_~b 12[10 
if e$=".3." ·:J.;:.to 4600 

73:3(1 i -t e$= II f:~ .. 9I:' t.:. 7:345 
7335 open 7,4,7 : print#7 : close 7 
7340 opeh 4,4 : cmd4: yy=1 : go to 7230 
7:345 gosl.~b 12$) 
734 S ' pt-' i n t "~~.~.'?e::"'c::~::;~t::~t:;!!!'IIrr::I~' ", 
7350 on dg goto 7020,7070,7102 

113 
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t-·em ***** ('*:::Kl 
7405 
('41 ~:::1 
7412 
7415 
('416 
7420 

·~.;:tst~b 1 7~H) : if .:.$-(). II e II ·~.yl;o 7422 
pt-· i nt ":;m URUt·~ GF.:UBU: II ; '_~';''1$ C i ) .: II :; 

pt-·int 1~"kn$C i ,kn).: "~ 
pt-·it-,t· "E 
pt-·int liE 
·;."os'"~b 4(n) 

." 
NAKIHA GRUBU 

7422 tu=0 :tk=0 :tc=0 :bCl)=0:bC2)=0 :b(3)=0 
7424 for 1.<=1 to nhCkn) 
7426 hq(k,I)=0 : hmCk)=0 
742:=: t1E'::-::tl-:: 
7430 for j=1 to 5 
7432 for k=1 to 3 : pcCj,k)=0 :next k 
74::::4 ne::-::t j 
7440 clopen#I,Cfl$),cll 
7442 clopen#2,Cf2$),cll 
7445 r=fr-l+C~g-I)*nkCi)+l.<n 
7450 for j=fcl to lcl 
7452 recorcl#I,Cr),25 
7454 recorcl#I,Cr),33 
7456 ~:o=5:3 : ':1.=1 

:input#I,tp% : tu=tu+tp% 
input#l,in% : tk=tk+in% 

KotHF.:OL NOKTAS I 

II .: m';'1$ C i .r r",'~) .: 
" 

7458 +or k=1 to nhCkn) 
7460 recorcl#I,Cr),Cp) 
7462 recorcl#2,Cr),(q) 
7464 p=~:·+5 : ':1.=0:1.+8 
7466 ne:x:t k 

i m:·'_~t# 1 , d·:1.;·~ 
i npt~t#2 .• d.:;-;: 

ho:1.Ck .• l )=ho:1.(k .• l )+d·:1.;'~ 
hm C k) =hm (k) +dc;-;: 

7468 r"=t"+t1 ( i ) 
747~) ne)~t .. i 
7472 -:4-:. If~se#l 
7474 ck la:.se#2 
7476 if chg=1 then gosub 800 :goto 7440 
7478 fo~ j=1 to 5 
74813 max=0 
7482 for k=1 to nh(l.<n)-1 
7484 if l.<=b(l) or k=b(2) or k=b(3) or l.<=b(4) goto 7488 
7486 if max(hmCI.<) then max=hm(k)· : bei )=k 
74:=::3 ne~-::t 1.<, j 
7490 for k=1 to nhCkn) : tc=tc+hm(k) : next I.< 
7495 for j=1 to 5 
7500 pC(j,I)=hq(bCj),I)/tk*100: pc(j,I)=int«pc(j,I)+e.0e5)*100)/100 
7502 pc(j,2)=hm(b(j»/tc *100 : pc(j,2)=int«pc(j,2)+0.005)*100)/10e 
7504 fork=1 to j .: pc(j,3)=pcej,3)+pcCk,2) : next k 
7510 t"te~"<t .j 
7515 gos'_~b 78~)0 
75213 gost~b .77013 
7522 Pt~ i nt II IJRET Hi : . II ; tu , II Kot·nROL ED I LEt·~ : "; tk 
7525 Pt-·it"tt"H.:a.ta." ;spc.CS) .:"H.at.a ta.nimi II ;spcC 10); II I l.:.ii ti II •• : II t·1ikt.Etr"; 
7527 print" t1a liyet"; II Ha.ta Ii"; II Parasa I" ; II Bit~iken" 

" . .' 



75:~:~3 Pt-'int"K,;)du" .~sp':.(29).~" Is lem ".~sp,:,( 15).~" 'r'uzdesi";" 'r'uzde 
75:32 pt-· i nt "'r"'~z':4e " 
75:35 ·:'11:ISI .. ~~:', 776~1 

7550 +or j=1 to 5 
7555 print kd$(b(j»; 
7560 print spc(3);le+t$(dc$(j)+sp$,25); 

" . ... 
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7565 print right$(sp$+il$(val(op$(j»),S); 
7570.printright$(sp$+str$(hq(b(j),I»,7);right$(sp$+str$(hm(b(j»),8); 
7580 print right$(sp$+str$(pc(j,1»,S);right$(sp$+str$(pc(j,2»,8); 
7585 print right$(sp$+str$(pc(j,3»,8) 
7590 ne::.<:t .j 
7595 pt-·int 
76~3~3 i + ::,'::,'= 1 then pt-. i nt#4 : c 1,;)se 4: ::.·'~,'=~3 : pt-· i nt" '!lI!!I!!I!!}" 
76(15 '''K'sub 12~3~3 
7610 if e$="o3." ':.1ot,:, 7699 
7615 if e$= '.' d" '''K,t.:, 76::::(1 
7620 open 7,4,7 : print#7 : close 7 
7625 open 4,4 : cmcl 4 : yy=1 : go to 7520 

pt-· i n t .. ~ t.::t::I::it:a:: t.:: W" 
on dg goto 7020,7070,7410 
';Jo:,to 4600 

7635 
7699 
77~30 

7710 
t-'em ***** ekt-·o3.nd.:.. t.:..b 10 ':' l,-istl_~r'u Imo3s i 
pr'int"~ URUH 

7715 pt-·int :pt-·int " 
7723 pt-· i nt" NAK I HA 

GRUE:U 
KOHTROL 
GRUE:U 
DOHEN 

" .n~"'1$( i) 
HOKTASI: .. ;kn$( i .rkn) 

II .~m':'1$( i ,m';J) 
7726 . pt-· i t~lt : pt-· i tyt: .. II ;':.11$.: II_" ;':'12$ 

7750 pt-· i nt" ------------
7752 pt-· i nt.. ------- - ______ 11 

7755 t-'etw-'n 
7760 
7762 
7765 
?8~30 

78~35 

7S1~3 

7815 

pt-· i n-~ II ---- ------------------------- ------

7820 
7825 
7830 
7835 

pt-· i nt "------- ------- ------- .. 
t-'etIAt-'n 
t-'em ********** ho3.t.a kod 1'.:..1'"' i n i n ·:'Y··:'.mn·:.s i 
+ 1$= 1e+t$(u'~$( i) ,6)+"/h.at.a" 
dopen#1,(fl$),d0 
+Ot-. .j=! to 5 
ii=1 : jj=hs : ko$=kd$Cb(j» 
kk=intCCii+jj)/2) 
recorcl#1,(kk),1 :input#l,co$ 
if ko$=co$ or ii>jj goto 7860 

7840 if ko$<co$ go to 7855 
7845 ii=kk+1 : goto ~825 
7855 jj=kk~l : goto 7825 
7S60 record#I,Ckk),5 :input#1,dc$(j) 
7865 record#I,(kk),31 : input#l,op$Cj) 
7870 ne~<i: j 

--_~ ___ 'I • 
. .r 

_______ I'll , 



7890 
C:~:::1f10 

:300:2 
:30~35 

:::01 ~J 
:::015 

r·e';;r.w·n 

t··em ******************** j.j=0 
clopen#1,(fl$),cl0 
..i .j=.j .j+ 1 
input#l,kcl$(jj) : input#l,lg$(j..i) 

:3~320 if kd$ Cj.j ) <:) II ~3~30" -:.Ie,t,;) :3(110 
:::025 ,:k. lo:,se# 1 
:::0:30 nh (krr::O = . .1 . .1 
B(140 t··etur·n 
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1 c. It·· 
" 

10 dim ~:·(4 .. 5) .• ~Jd(4 .• 4) .. ~:o e~(4 .• 4) ",:>··(4 ... 2~3) .• op$(4) .... :<Dq(4) ;,":<":":1.$(4) .•. :<.':1.(4) 
12 dim ur~(5) ... u%(5) ... um%(5) .. d(4 ... 6) ... dn~(4 ... 6) .. sn~(4 .. 5) ... nn(4 ... 5) 
15 dim hq(8 ... 4 .. 4) ... ke(8 .. 4) .. hm(4 ... 6) ... m(4 .. 4,20),bi(I,4 .. 4),rr(1) 
16 dim sp(4 ... 4) ... ss(4,4) ....... r:·(4 .• 4) .• t.;~(4 .• 5) ... ~«4) .... :<.1.4(4) ,bl4(4) ... I.lJn (4 .• 4) 
17 dim nh <: 4) .' ()ff1 <: 4 .r 4) .r hk$ (4 .r 2~3) .r d·:1.;~ <: 4 .. 4) .' t··.:<.$ C 4) .. '-'.1 l:'~ C 4 .r 4) .r I.I-'t.;'~ ( 4 ... 4 ) 
18 dim pb(4 ... 6) ... c.n%(4 ... 6) ... pr(4 ... 6),piC4),pg(4),pen~C6),dg~(4) .. dl~(4) 
19 dim ,:.$ C 6) .r ,:.n$ <: 4 .r6) ,riI.9.( 4 .r6) .r m·9.$ <: 4,6) .. ':' t. C 4) .r ':. t.$ <: 4) .• ,:.r- <: 4;' ... t .... :<.(4) 

2(1 op:t.( 1 )="STEN ": ,:,p$(2)="Not·n ": c't=·:t.(~:)="SEALEX " 
25 p 1$( 1 )="NUNUHE": p 1$(2)=" H:u3;~~ A'T'IKLAt-1A" : ~J 1$(3)="CSP-1" 
26 ~:o 1$ C 4) = 'JlT'OI< " : ,:.p$':: 4) = " I Kt-1AL " 
100 ·::toto ~:~300 

2~30 t··em ***** h.:<.t.:<. 1 i I.w·etme :,...·uzde let·· iIi st.t?s i ******** 
2(15 t:·t·· i nt" ~" 
21~3 pt··int t..abC I(1)Td$; "_"; Id$;" DONEtHNDE ORTALAt'1A HATALI URETt-1E "; 
212 t:ot··int "'T'UZDELERI II : pt"'int : pt-.int. t.9.b(27) 
215 T.:,t·· i=1 t,:. nm( 1) : s=i*8: pt··int m'::t$( 1, i) ta.b(s+27).:: ne:>~t. 

225 
230 

~:ot-'int 

Tctr"· ... i = 1 t. ':' 4 
pt ... i t1t. t.:;..b ( 15) .:,p$ <:.j) t.3b (25) ; 
-for i=1 to nm<:l) : s=i*8: print 

240 pr·int 
"245 rlext ... i 
250 t"'etw··t1 

pdCi .. .j) t.abCs+25) :: : 

~:~30 t··em ***** ta.n i m dOS~'a£ i n i n .:.kl.mm.:<£ i *************** 
::::~35 dc.per.# 1 .. II t.:<.n i m 1" .r d 1 
310 input#1,wi% :input#1,nu 
312 dim ug$Cnu),ndCnu) .. wn%Cnu) ... nmCnu) ... mg$(nu,4) .. nkCnu .. 4) 
314 dim kl~(nu ... 4,4) .. kn$Cnu ... 4 .. 4) .. n(nu) . 
315 -f.;)t·· l<= 1 t.;) nl.4; 
320 input#I,ug$(k) input#l ... ndCk): input#l ... wn~Ck) 
325 t .. ext k 
330 -for k=1 to nu 
335 input#l .. nmCk) 
336 -for j=1 to nmCk) 
337 input#1 ... mg$(k~j) input#1 .. nkCk .. j) 
340 Tor 1=1 to nkCk ... j) 
345 input#1,kn$Ck,j .. l) input#l ... kl%(k,j,l) 
35~3 next. 1 , ... i , l:< 
355 .:k 10se#1 
360 Tor k=1 to nu 
365 -for j=1 to nm(k) 
370 nCk)~n(k)+nk(k ... j) 
375 next j .. k 
390 r'etur'n 



4tU;:1 
405 
41(1 
412 
41:3 
414 
415 
416 
417 
41:3 

t··em *** h.:..-I::.a ckrs~.··.:.. l.:.r· in i n r::rkl.mm.:.s i 
TOt·· k= 1 -I::r::r 4 
T 1$= II et·lk.···· 11 +s-l::t··$ (k) +" .... ·h.:..-I::.:.." : j =(~ 
dopen*I,(Tl$),d0 
j=j+l 
inpu-l::*l,hk$(k,j): inpu-l::#l,y(k,j) 
iT hk$(k .•. j )=1I00~311 ':'1 0-1:: Cr 417 
':'10-1::.:. 41:3 
nhCk)=..1 
r:k. k.se#1 

419 ne~<-I:: k 
42~;:1 t··e-l::w··n 

*********** 

4:;:~3 t··em *** h.a-l::.:.. 1 i ure-l::me ~""I..~zde let·· i t·1 in he-s.:..p lanm.:.s i *** 
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4:;:5 pt·· i nt II mt.::t::ta.1E:l" 
446 pt··in-l:: 11 ****************************************** .. 
442 
44:::: 
444 
446 
44:3 
449 
465 
476 
4 "7? I .... 

47·-:' 
. 1"_' 

474 
475 
476 
477 
47:3 
479 
4:30 

* Wo" :+: SOH 2t1 IS GUHU ICIH *11 
* HATAL I URETt-1E 'r'UZOELER I:+:" * ·HESAPLAHNAKTADIR *" 
* *11 
***:+:********~***************************** ,. 

pt-. i n-l:: II 
pt·· i n-l:: II 
t~t··in-l::" 
pt-·int ll 

pt-'in-l::" 
t:.t-·int ll 

Id=nd( 1) Td=ld-ng+l : T=I+CTd-l)*n(l~ : 1=ld*nCl) 
ck.pen# 1 .' II enk:..nd/ i f(1 I" , d 1 
dcrt'en#2, "ehk:..nd/-I:: I" , d 1 
record#I,CT),6 : inpu-l::#I,Td$ 
t··.ecot-'d#I .• ( 1) .• 6 : inpu-l::#I .• 1d$ 
-I::l$=leT-I::$(fd$,2):-I::2$=mid$(Td$,3,2):-I::3$=righ-l::$(fd$,2) 
Td$=-I:::3$+" ,.. .. " +-1::2$+ " /" +-1:: 1 $ 
tl$=lef-l::$Cld$,2):-I::2$=mid$(ld$,3,2):-I::3$=righ-l::$(ld$,2) 
Id$=-I::3$+"/"+-I::2$+"/"+tl$ 

.. i=~3 
f.::rt.. g=fd -1::0 Id 
.. ;=..1+1 
r=( ';,-1 )*rl( 1) 
Tor· k=1 -1::0 nm( 1) 
Tor 1=1 -1::0 nkCl,k) 
t-'=r+l 
record#1,(r),33 inpu-l::#I,in~ 
t:.=58 : II=k lr.C 1 ,k, D : t=1 
for kk=1 to nhCll) 

ke(..1,k)=ke(j,k)+in~ 

484 
4:36 
490 
492 
496 
498 
501a 
502 record#I,(r),Cp): inpu-l::#I,hr. . • 
503 dq;·~(k, 1 D=dr.V::Ck; 1l)+~·I;': : h:1.C.,i .• k,y·( 11,~<k) )=h-=1.( .. 1 ,k,:( II,l<k) )+h~ 
504 record#2,Cr),(t): input#2,cr.: hm<k,II)=hm<k,II)+c~ 
506 iT 11=1 or h~=0 go-l::o 524 
508 for z=I·-I::o 11-1 
51 ~3 i T ~. ( I 1, k~<»z -:'10-1::0 52~;:1 
512 Tor zz=1 -1::0 nhCz)-1 
514 if hk$(ll,kk)=hk$(z,zz) go-l::o 516 



· 515 ne:x:t zz 
516 
517 

520 

ck.=h;'~*,(m(k .z,zz)+bi 1"1 - 1.'1 )"'{ 1+rt·'- l' ') .. • •• '0 .rolZ-,.,,, ;or:... • .... }. 

hm(k,z)=hm(k,z)+cle . 
cl·:t;·~ (l<.r z) =.:f·:t;·~ (l<.r z) +f",;{ 
't1e~<t z 

524 p=p+5 : t=t+8 
525 ne::<:t kl< 
526 next 1 
527 t"I-=-~<t l< 
52:::: t-I€'>!.t 9 
529 de klse# 1 
5~:~3 de lose#2 
5:;:7 ,j=[1 

540 dopen# 1 , "enkEr.t·.d .... ·son" , d 1 
542 dor:·et-.#2," enk.,"·~ 1,;),,1,1" " d 1 
544 dopen#:~:, "enk/isik" ,.d1 
545 ~or g=~d to 1cl 
547 r=(g-1)*n(1) : j=j+1 
550 ~I:'t·' k= 1 t,;) t-.m ( 1 ) 
552 r-'=r"'+ 1 
556 t·'ec,I:w'd# 1 " C r ) , 3~: : i np •. ~t# 1 , i n;-: ke(j,k)=keCj,k)+in% 

558 ':1.=1 
559 reeord#2,(r),(q): input#2,kd$ 
560 ree.I:lt~d#2, < t~ ) ,r (':1.+4): i npl.~t#2, :,..'$ 
562 i of ~"'$= II II gl;)to 57[1 
564 re,:.ot·,d#2, Cr'), (':1.+6) : inp •. ~t#2,.hr. 
566 yy=val(y$) : hq(j,k,yy)=hq(j,k,yy)+h% :pi(k)~pi(k)+h% 
567 t-'el:.ord#2, <tOo), (':1.+11): inp •. ~t#2,,:.;'~: hm(k,5)=hm(k,5)+e.::-: . 

568 -:'iClsub 635 
569 -=1.=c1.+ 19 : i ~ .:1.( 160 got,;) 560 
570 p=1 
571 ree.ord#3,(r),(p): input#3,kd$ 
572 t-'ee.ot-.d#3, (t-.), (p+4): inp'Jt.#3,:"$ 
574 i~ y$="" goto 582 
576 ree.ord#3,(r),(p+6) : input#3,hr. 
578 yy=val(y$) : hq(j,k,yy)=hq(j,k,yy)+h% :pg(k)=pg(k)+h% 
579 ree.ord#3,(r),(p+11): input#3,e.%: hmCk,5)=hmCk,5)+e.% 

580 gos •. ~b 635 
582 p=p+19 if p(160 goto 572 
584 next l< 
586 next g 
590 dc.1ose#3 
595 de. 1,;)se#2 
600 de.lose#1 
601 ~9r k=l to nmCl) 
602 ~or 1=1 to 4 : spCk,1)=0 :ss(k,1)=0 next '[ 
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6~34 ne~<.t k 
605 ~or k=1 ~o nm(1) 
606 pe=pe+(pg(k)/(pgCk)+piCk») 
6(17 ~I::;" 1= 1 t,:, 4 
60S ~or j=1 to ng 
512 px=hq(j,k,I)/ke(j,k) 
613 
514 
515 
517 

519 
52~3 

sp(k,I)=sp(k,l)+px 
ss':: l<.p 1::' =ss':: l<.r 1) + (t:·::-::::::2) 
next ,j 
pct(k,I)=sp(k,l)/ng 
t.Jt:· (l<.r 1) =ss (l·::.r .1) - (t-":'1:f. (t:,.:f (l<.r 1) :::;:2) ) 
~)t='(k .• l)=::::·:1.t"·(vp(k, 1)/(n';1-1» 
pdCk, l)=int«pdCk, 1)+0.0005)*1000)/1000 
vp(k,I)=intC(vpCk,1)+0.00005)*10000)/10000 
hm (k, l)=int( Chm (l< .• 1).····d·:1.~~(k .• 1)+0 .• ~:::HJ(15)* 1~:::1(10)/ 1 ~:::H::1~3 
ne~<t 1 

5:32 next k 
5~::;: . pc. =pe.····nm ( 1 ) 
5:34 t~etUt""n 

5:35 t"'em *** m·:.. I i ~"'et let-· i tc,p I.:../'"' 
5:36 ~,;)t~ z= 1 to 4 
538 i~ yy>z goto 648 
540 ~or zz=l to nhCz)-l 
542 i~ kd$=hk$(z,zz) goto 646 
544ne~o.::t zz 
545 r·etw··n 

*** 

546 hmCk,z)=hm(k,z)+(h~*CmCk,z,zz)+bi(1,z,k»*C1+rr(1») 
548 rle~<t z 
549 ret,_w'n 
550 r'em *** hat.:.. 1 i ::"'_~zde let-· i n i d,;)::::::,·.:'.l.:.r *** 
555 ~ 1$= II J!!de~pet ... II : i -f' d 1 $= II II then -f' 1$= II de-f'~:'et'" II 
560 dopen#l,(~l$),d~,w 
565 print#l,~d$ : print#1,ld$ 
570 ~Ot~ i=1 t,:;t 4 
575 Tot ....... 1=1 to 4 
580 prin~#1~pd(i,,j) print#1,vp(i,j) 
::85 tle~<t .j 
59(1 next i 
594 de l';)se# 1 
;95 t-'etur'n 

121 



76(1 t··em *** ha.t.::.. 1 i ::--·I.~zde let·· i n in ekt··.::.,,...d.::'1"1 a. 1 i nrll·::'';:: i *** 
765 Pt"" i,...t II rut::t::c::t::t::t ll 

., 

7H3 TClt·· j=1 to 4 
? 12 t:>t~ i nt t.:.h (24) ; 
715 TOt"" i=1 to nrll(1) 
7213 s=i*8 
722 
725 pd ( i .... i ) = .... 1·:..1 (,::..$) 

next i 
7::::5 pt"int 
74~) t-.ext j' 
742 gosub 266 :stop 
745 t··etw··n 

: t:· t·· i n t 1I·!llll • +. =cL~, {-::O4+'::-'" • .t;;:I .r ".·_s • .. _ _""..r 

756 r·em *** w"et i rIl S i i·d t·· 1.::'1"" i n i clkw··-V:''z,:',r 
752 dl;:'p et"1 # 1 ". III.n~etim" ".d6 
754 TI:lt~ k= 1 to nm ( 1 ) 
756 i nput# 1 ". a.l.~ (k) : i nput# 1 "bl.~ (k :;. 
76(1 ne~<t k 
762 .:k. lose# 1 
7.64 iT ·au ( 1 ;. =('1 then ~"ok= 1 
766 t""etw .... n 
776 T 1$= "1~I.w·et i m" : i T ~,·.jk then T 1$= "I.~t··et i rJ) II 
772 dopen#1"(Tl$),,,d13,,w 
~74 Tot"" k=1 to nm(1) 
776 t:>t .... int#1 .•. al.~(k) : Pt"int#1.rbl.~(k) 

77:3 next k 
7:36 ,:k. lose# 1 
796 t··etw··n 
80(1 rem *** 
€:05' gosl.~b 7513 
816 print"~C::C::C::11I 

815pr·int tab(25) I1I3UNLUK URETIfo1 t'1tKTAF<:LAF<:IZI" 
826 Torj=1 to mn 
825 
B:=:~3 

835 
3413 
342 
344 
8513 
855 
8613 
865 
870 
8813 
8913 

.j j =m.:;.k% (.j ) 
print tab (25)m-:'1$( 1 " .. i..1 )tab(35)au(..1.j )t.:.h(43) "" "taJ:,(45) tll.~(.j .. i) 
next ..1 . 
pr·int tah(26)"3'Bu de-:'1et~ler·in ~"erine kl.~ll':;'1"Ii Imak I.~zer·e" 
pro i nt tab (20;' II orta lam.:.. -:'11.m h~k I.~r·et i m m i kt.~,r lat"· in i II 

prit,t t.:;..b(20) "yeniden be lir lemel<: istet .. misiniz ( e/h ) "; 
i npl.~t c.$ : iT e$C> II e" gc.tc. :39121 
p t"" i n t II m c::c:: c:: c:: C:iI" 
TClr j=1 to mn 
jj=m.:.j.<;~(j) : print tab(34); inpl.~t .:..u(jj) ,bu(j .. i) 
ne~<t j 
gosub 770 
retJ.u:'n 
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t"'e.~.c4::.·· • 

9~30 t-'em *** .:w·t.:.. 1.:'11"121. m.:.. 1 i :~·'et let-· ****************** 
"901 f 1$= "1~.::.t-'rn·9. 1 i ~,·'et" : if d 1 $= "" then f 1$=" Ot-'m·9. 1 i ~,'et " 
905"dopen#1,(fl$),d0,w 
910 for k=1 to nm(1) 
915 for-' 1=1 t.:. 4 
917 print#1,hrnCk,l) 
925 t-Ie>~t 1 
9::::0 t-,e:x:t l< 
g '-:;":::o - "-' .... 
.=to-'e' -.. :,.;,;} 

p.:.=~3. 65: 
• :k 1.;)se#1 

94~:::1 t-·etw-·t"f 

t:'t-· i nt# 1 .r pc. 

9$:::1 t-'em *** c.t-·ta. lam.:.. " m-9. 1 i ::,,'et let-· i .:.kw--
955 .:k.t:,et-.# 1 , "Qt-'m-9.1 i ~,,'et" , d~3 
960 for k=1 to nm(l) 
965 f.:.t-- 1= 1 t.:) 4 
968 input#1,hmCk,l) 
98~3 ne~<t 1 
9:=:5 t-Ie~<t. l·~ 

987 i npl_~t# 1 .r t:'C, 

99';::1 .:k 10se# 1 
995 t--etw-'n 

*********** 

10~:::10 t-'em *** t-··9StS·:" 1 de':.'! i sken ler i n w-;et i Ime::: i ************ 
1010 for j=1 to mn 
1015 k=m.9J.::;-;; (j ) : t-'I_~=""'nd ( 137) 
1 ~320 '_U"' ;.~ (k ) =.:..I_~ ( k;' + (bl_~ (l< ) - ·9.'_~ (k ) ;. "k'I_~ 
1025 rl=rnd(521) : r2=rnd(345) : r3=rnd(276) 
1030 xC 1 )=:::':1.r(-2:+: 10,:.t(t-·2) ):+::::it-,(2:+::3. 1416*t-.l) 
H3::::5 ~"< (2) =S':1.t-· (-2* 1.;:.-=.'I (t-·2) ;. :+:':'c.::: (2*:3. 1416:+:t--l ) 
104(1 ::< (;3) =S':1.t-· (-2:+: 1.;:.,:.1 (t-.4) , *s i n (2*:::: ~ 1416:.lEt-.:3;' 
1045 x (4) =SC1.t-· C -2* 10S1 (t-·4;' ) *eos (2*:;:. 1416*t-.:;:) 
1050 for 1=1 to 4 
1055 p(k,I)=pdCk,l)+x(l'*vp(k,l) 
1060 t-.ext 1 
1065 next ... i 
1090 t-'ei:w-'n 
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12[U3 t-'em :;.:** kontt-·':. 1 P 1.:01"1 i benze-l:: i m i 
1220 for j=1 to mn 
1225 .j ... i=m.9ki~(j) : d(j ... i .. 1 )=p(.jj, 1): pr·( ... i.j, 1 ) =pt-·(.j.j .• 1 )+d(j.j .• 1) 
1230 u%Cjj)=ur%(jj) : umX(jj)=ur%(jj) 
1235 for k=1 to 4 
1237 p1=p1%(jj,k) 
1240 on p1 goto 1245,1250,1255,1260 
1245 sn%(jj,k)=nn(jj,k) : go-l::o 1265 
125~3 

1255 

12613 
1265 
12713 
1275 
12813 
1282 
1 ·-.,-,~ 

'::"='aJ 

sn%(jj,k)=um%(jj) : go-l::o 1265 
.:o.fi=m-J( ... i.j .• k),h~t1nCj.j ,k)+( (l-dCjj .. k) )::::t;'~Cjj .• k) )*( I-nnCjj .• k») 
sni'~ ( ... i . .1 .' k ) =WJ);~ (.j j ) *-9.f i : o:.10-l::C' 1265 . 
sn;'~Cjj ,k)=0 
cln%(jj,k)=sn%(jj,k):;':d(jj,k) : cn%(jj,k)=cn%ejj,k)+dn%(jj,k) 
u%ejj)=um%(jj)-sn%(jS .. k) 
um%(jj)=um%(jj)-dn%(jj,k) 
cl(jj,k+l)=u%(jj)*(el-d(jj,k»*pejj,k+l)+d(jj,k»~um%(jj) 
pr(jj .. k+l)=pr(jj .. k+l)+cl(jj .. k+l) 
ne:>::t k 
sn%Cjj,5)=nnejj,5):;':um%ejj) . 
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1295 dni-;:C.j.j .• 5)=St1%(.j.j ... 5)*d ( . .1..1 ,5).*( I-t:'c.) :I:.n;'~(.j.j, 6)=cn;'~(jj ,6)+dn;.~e j j, 5) 
1299 q:'<...i.j )=(1 
131313 for kk=1 to ~ 
13113 cp(j.j)=cp(.jj)+pen%(kk)*dn%(.j.j,5)*pb(.jj,kk) . 
1315 nex-l:: kk . 
132~3 

1325 
13*3 
1:345 

ri(.j.j)=cp(j.j)~t%(.jj ... 5)*12~ 
dg%(jj)=urn~(jj)*d(..1j,5)*pc 

crCjj)=cr(j.j)+ri(jj) 
: cn%Cjj,5)=cn%(jj,5)+dg%Cjj) 

d1X(jj)=ri(j..1)*d(jj,5):;':(I-pc): cn%(jj,6)=cnX(jj,6)+d1%(jj) 
• • 0° •• , -.J ( ••• °0 ....... 

J_k~"'.J.J ,I = J_W"J,' •... J.J ... -t~ 1 I,.J.J ... 
1347 umX(jj)=um%(jj)*(I-dCjj,5»+u%(jj)*cl(jj,5)*(1-pc) 
1350' .:OJ::octCjj )=I.~~':Cj.j '*dCj.j ,5)*( I-pl:.),··JJ_m);'~Cj.j) 
1:355 .9.Ct Ci.j ) =·:o.':t Ci..i ) + a,::o':t ( j j) : t-··9. ( ... i..i ,= r' ·9. O:: ... i..i ) +WfJi{ CLi ) .... 'J_~ r';'! ( .j j ) 
14813 ne~<t j 
14913 r'etw-'n 
15~3IJ r'em *******************************************.********** 
1510 for j=1 to mn 
1515 ...ij=mak;·~(j) : hmC ... i.j ,5)=hmC,jj ,4): ~·wJC.jj ,6)=hm( ... i.j ,4) 
15213 for k=1 to 6 
1525 cln%(...ij,k)=cn%(jj,k)/ng 
1527 dejj,k)=prCjj,k)/ng. 
153121 next k 
1535 ri(jj)=cr(jj)/ng 
155~3 .:<J:.ct (.j j ) =aq (j j ) /no:.1 
1555 ra(jj)=ra(jj)/ng 
1560 for k=1 -1::0 6 
1565 ma(jj,k)=cn%(j..1,k)/ct(jj) 
1570 next k 
1585 ne~<t . .1 
15913 . t-'etl~rrl 

cn%ejj,k)=cln%ejj,k):;':hm(jj,k) 
ctCjj)=ct(jj)+cn%ejj,k) 



t"'e.3.':~~"·· • 

1'6~~H3 t··em *********** i lk Ierne 
1610 ~or k=1 to 4 
1615 ~or j=l to 6 
1620 cn~(k,j)=0 prCk,j)=0 
1625 ne>~t . .1 
16:=:5 .:.rCk)=~) : a.':1.(k)=~) : t··.~.o.~)=0 
164~3 ne~"<t k 
1645 t··etw··n 

ct(k)=~J 

18(HJ r'em ****** det"leme dos~,'.~s i n i .:.k •. u·· *******~~*********** 
1805 ~~$=" deneme" +stt-'$ ( .:.) 
1810 dopen#1,(~~$),d0 
1815 inp'-~t#I .• mm 
182(1 ~.:.t·· 1= 1 to mm : i t·.t=' •. ~t# 1 .' rn.~m;·~ ( 1): ne>~t 1 
1825 ~or k=l to mm 
1 :=:27 ... i.j =r(I.9II"J;·~ (l<) 
1830 ~or 1=1 to 4 
18::::2 i m:' •• ~t# 1 , p I;-~ Ci.j , D : i t"It:, .. ~t# 1 .' nn Cj.j, D i np •. ~t# 1 , t;~ C.i..i .• l). 
1834 ne::d 1 
18::::5 int:o •. ~t#l ,nnCLi ,5) : inpl.~t#I .• t~':c..i.j .• 5) 
1836 ~or 1=1 to 6 
1838 input#l,c$(I) 
184(1 i np •. ~t4f1 , d$ Cj ..1 , 1): i nput# 1 .' .:.n$ CLi , D: i t"lP'.ri;# 1 .' m·~.$ (..1 ..1.r 1) 
1 :::45 next 1 
1850 inp'.4t#1 ,ct$(j.j )': inp'..It#l ,a.o,:{$(..1 .. i) : inpI.4t#1.rt··a.$(.j ... i) 
1855 next k 
1860 ck k.se# 1 
187(1 t"etut-'n 

19~J~J r'em **** is i k h.at·~.lar i c i dd i y'et das'l iIi m i ************* 
191~3 d.:)pen#I," isik.:.eza" ,d~) 
1915 ~orri=1 to 6 
1920 input#l,pen%(i) 
1925 . ne~<t i 
1930 ~or ..1=1 to nrn(l) 
1935 ~or i=1 to 6 
1940 input#l~pb(..1,i) 
1945 next i,..1 
1949 dclose#l : return 

.. 

2000 rem **** maliyetleri okur 
2010 ~ork=1 to 4 
2015 ~~$= le~t$(L4Si$( 1) ,3)+" r'''+stt··:t:Ck) +" ,"'mt I" 
2020 dope~#I,(f~$),d0 
2025 for ..1=1 to nh(k) 
2030 ~or 1=1 to 3 
2035 input#l,mm : m(l,k,..1)=m(l,k,..1)+mm 
2041 next 1 
2042 m(1,k,j)=m(l,k,..1)r'3 : m(2,k,j)=m(l,k,j) 
2046 for ·1=4 to 7 
2048 input#l,mm : m(3,k,jj=m(3,k,..1)+mm 
2050 next 1 
2052 m(3,k,j)=m(3,k,j)r'4 : m(4,k,j)=m(3,k,j) 

************** 
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2054 ne::.::t .j 
2(156 de. 1c.se# 1 
205:3 ne;:.::t k 
206~3 

2~366 

206:3 
2070 

doP€'n# 1 .r "enk.···· i se. i II .r d~3 
f.:lt-. k= 1 t.::. 4 
fot"· J = 1 to nm ( 1 ) 
input#1~bi(1~k,j) 

2~372 n€'>~t ~i 
2~374 tl€'xt k 
2076 de. 1c.se# 1 
2~3:::~3 .:k'P€'tl# 1 .r " i me II .r d0 
2085 input#1,rr(1) 
209(1 dc. k.se# 1 
2~395 t"'etw"'n 
21 (10 t"'em *** kontt"·.:. 1 p l':'.n 1.9r i t"d clkw"' 
211:':15 dC1t:·€'n#1.r lit? 1.9i11.::<i-. 1I ,d~3 
2110 for j.j=1 to mn 
2115 t-.= (m.9J..-~~~';: J.j ) -1 ):+:5 : k=rfl.9!<~! Cj.j ) 
212~3 f.::.t-. ~i = 1 to 4 
2125 t"·=t"-+ 1 
2130 ree.ord#I,Cr),28 : input#1,p1XCk,J) 
2132 if p1XCk,J)=4 goto 2138 
2134 ree.ord#1,(r),32 input#l,nn(k,J) 
2136 rec.ord#1,(r),40 : input#1~tXCk~j) 
21 ~::3 t1'e~·::t .. .1' 

·2140 ree.ord#1,(r+1),28 
2142 rec.ord#1,(r+1),37 

. 2146 ne~<t JJ 
214:3 de. 10se# 1 
2149 t"'etw"'n 

inr-·I.~t# 1, nn(k.r 5) 
·inpl"~t#1.r t;~(k.r 5) 

215(1 t"'em *** h.:..t.9. 1 i w"'etme ~"'"~zde 1€'t"· i ********************* 
2155 d';)P€'n# 1 .r "deft:oet-. II , dl:':1 
2160 input#1,d1$ : input#1,d2$ 
2162 if d 1 $=" II then .:k. 1.;)s€'# 1 : ·:1.::.to 222(1 
2165 for i=1 to nmCi) 
2170 for j=1 to 4 :input#1,pd(i,j):input#1,vpCi,j): next j 
21 :30 next i 
2185 de.lose#1 
2190 m1$=mid$(td$,4~2) 
2195 fd$=d1$ : Id$=d2$ : gosub 200 
220~3 Pt"· i nt II Sl" t.9.}:. ( 1 ~3) II Bu deS1er let"· : Sl" 
22(12 pt-. i ntt':'.b C 12) II ]ii::..i'A 1dl"~-:'1I.~ -:.ii b i m i kl"~ 1 1.:..n i Is in, " 
2203 m2$=mid$C1d$,3,2) : if ml$=m2$ goto 2205 
2204 
22~35 

22136 
2210 
2212 
2214 
2216 
2217 
22213 
2225 

,,·rintt.9.b( 12) "D::.3:ln 2~3 is ·:'lI.U"II"~ ic.in ::-'eniden mi hes.:..r-.1':'.nsin" 
t:·r i ntt.9,b ( 12) II Jk.3:-t"ld i n i z m i be 1 i t .. l€'~,,·ee.el<s i n i z Z'I" 
pt" i ntt.:.,b ( 12) ;: i nr-·I.~t c.$ 
if .:.$=" 0" g.:;.to 22:30 
if c.$= i. s " then gosub 4fu~1: ·:'1.:.sub2000 : ·:'1osub 430: -:'1C.to 221 7 
if c.$="k" then gosub 7130 : goto 2230 
Pt"'fnt"! Hat.c<.li II ; "m]" : S1otO 2206 
gosub 200 :gosub 650 :gosub 900 :goto 2200 
gosub 400 :gosub 2000 :gosub 430 :g.:;.sub 200 
gosub 650 :gosub 950 :goto 2200 

2230. t"ettn-'n 



225~~1 t-·em *** 
2252 '!.1':ISI .. ~~) 95~3 
2254 Pt~in-l::"~" 
2256 Pt~int t.:..b(25) "ORTALANA HATA NALI'T'ETLEF.:r" 
225::: t=-t-· i t1t : t=-t-- i r-.i; t.:.l:- (26) 
2260 ~or i=1 -I::b nm(l) 
2262 s= i :+:::: : t=-t .. i t1t fI)';'-I$ <: lor i) t.:.}:- (:::+27::- ; 
'2264 toolext i 
2266 pt-· i n-l:: " E'\" 

. 22'6:=: -felt-.. .j = 1 tCI 4 
227£1 t'ro i t'".t t.-3!) ( 15) ot:·$ ( . ..1) t.Et}) (24::' ; 
2272 ~or i=1 to nm(i) 
2274 s=i:+:8 : pt~int hm( i .•. j) t.;:'.h(s+25).: 
2276 ne)::t i 
227:;:: pt-· i n-l:: 
228~3 ne>~t .j 
2282 pt-· i n-l:: t.:.h (25) "SlEX1e'.i.:'I(1 ede li m m i (Eo) ";. i npl_~-I:: c$ 
229~3 t-·etur·n 

23~3~3 t-·em *** m.:.J-:: i n·;:.. '!:Ir·I_~bl.~ sec i m i ************** 
2:3~31 Pt-· i n-l::" ~": .j = 1 : mn=~~1 
23~32 pro i n-l:: ·-I::':'.b ( 15) "* KOt·HROL F'LAt·~LAF~ I UZEF.: I t·4DEK I CAL I St1A'T' I " 
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2::::0:;: pt-· i nt t.:.h ( 15) " HAt-Ki I t-1AK I HA ORUPLAR I I C I N 'T'AF'ACAKS I H I Z ?" 
2:;: 10 Pt~ i nt" s:t (sot-ll_mCI.~d.3.r1 s,:;.nt-·a '.}e~,·.3. -I::1_ml ~.1t"·I_~p l':'l"" i c i n i se" .: 
2311 pr·in-l::" (-) ~,·.:.ziniz)Z1" 

2:;:15 prin-l:: -I::ab(25);. : inpu-l:: >c:<$ 
. 2320 i ~ X >::$= "-" ':foto2:355 
2330 ~or m'!:l=1 to nm(l) 
2335 i~ xx$=mg$(I,m'!:l) '!:Ioto 2350 
23*3 nex-l:: 
2:'::45 pr i n-l::"! H.:..t.:..l i " ;. "!oo" : ·~1,:.t':;. 2315 
2:;:50 m-3j<;-:: (.j ) =m'~1 : j =..; + 1 : -:'1.:,-1::.:. 2:;: 15 
2355 mn=j-l : i~ mn)0 '!:Ioto 2380 
2360 mn=nm(l) 
2:365 ~Ot-· ~<= 1 to mn : m.3j<:;·~ (k) =k : ne)-::-I:: k 
23E:~3 r·etw-·n 



2420 ~or k=1 to mn 
2424 .Li=m.:.k;·~Ck) : i i=i-l 
2426pt-· i nt II mm" 
24:3~3 pt-· i ntt.:.h C 25) fi)-:'1$ C 1 .. .j.j ) t.:..b (:31 ) "KotHROL PLAt·~ r 
24:32 t=--t-· i nt 
24:35 ~or 1=1 to 4 
2440 pt~int t.~h(21); 1.~". ".~ op$( 1) .~t.;:..b(:3:3) ": "; 
2445 p=plX(k .. l) : print pl$(p); 
24$3 on t:' 
2452 pt-·int 
2454 t:'t-· i nt 
2455 pt-·int 
24610 ne~<t 1 

goto 2452,2455,2454,2455 
t.:oJ:.(44)" (" ;nn(k .. 1).~" .:..det)" : -:'1o:.to 246(1 
t.:oh(44) II ( ~=" ;m-ICk.r 1);" .. i=" ;t~~(k.r 1).~" ;''': 

2462 Pt~int t.:.h(22) "5 • SON KOHTF.:OL "t.:.hC:38)": ".~nn(k .. 5).~ 

2460 

2464 Pt .. it-It " Ii k nUmUt1e" :t::or· i nt t.;:.h (40) "o:.ez.;:.. pl_~.:..t1 i Ii mit i "; tX (k .r 5) 
2465 pr·int : pt-·int t.:.J:.( 18); 
24710 i npl_Jt "De';.t i st i t-·mel.-:: i sted i ';.1 i n i z nokt.:.. ( 0-5 ;. ".~ 1 
2472 if 1=0 go to 2545 
2474 if 1=5 goto 25110 
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2475 pt-·int"ZI"t.:oJ:o( 18) "ji;I: t·km)l_me , ... ' 2: I(H3;·~ .:.~'ik 1·:.m.:.. / :3: CSP-1 / 4: ~,'c.k" 

24910 on plXCk .. l) goto 2492;2506,2496,2506 
2492 Pt-·int"ZI"t.:.h(25) "GI_m luk top 1.:'!I) nWfll_me .:.dedi : "; 
2494 input nn(k .. l) : tX(k .. l)=0 : goto 2506 
2496 pr i nt" S1·~t..:oh (25) "t·~wl)l.me o:.r·.:..t"I i "t.:.J:. (5~:) " C-£:) 
2498 input nn(k,l) 

" . • r 

25(10 t::ot~ i nt t.:.h (25::0 "A~.·' E< 1.:om.a:>·'.~ S.:.t1 vet"mek i Co in" 
2502 pr i nt t.:.h (25;0 "-:'1et-·eken S':'.';.1 1.:'!(1 .:.mt='l.~ 1 s.:..y' i s i (i) 
25104 input tX(k,l) : goto 2506 
2506 ii=i : goto 2426 
2510 pt .. i ni.: t.;:.h (22) "5 • !:a)t{ KONTROL "-t.:.h (3:::::0 II: " 
2520 pr· i nt" ZI" t.:.h (25) "Humune y'uzdes i : ".= 
2525 input nn(k .. 5) 
2530 t:'t" i nt t.:.h (25) " r s i k kontt-·o hmd.:o. k.:.hu 1 ed i leb iii to. II 
25~:5 pr i nt t.:.b (25) "et1 ::ll_Jksek .:.ez·;:..pu·;:..t"I i .: ".= 
25410 input t%(k,5) 
2542 ii=i : goto 2426 
2545 ~or 1=1 to 210010 : next 
2547 rlext k 
2549 retl_w·n 



261~H3 t-'em :+!** dl?nl?ml? p 1.81"1 i t-··:;..p,:w·'_mw-, h.8Z i t~· 1.:;'.nm.8.:5 i 
2601 i~ c<i goto 2700 
2605 ~or k=1 to mn 
2607 . .1 . .1 =m.:.J..::;·~ (k) 
261d ~or 1=1 to 4 
2615 p=pl%(jj,l) 
2620 on p gO to 2625,2630,2635,2640 
2625 ,:.$( 1)=p 1$(p)+/J (/J+stt~$(m ... (j.j.r 1) )+" .:;'.det )": ,,,,:)t.:. 2642 
2630 t$(l)=pl$(p) : gO to 2642 
26:35 ,:.$( 1)=p 1:t.(p)+/I (f=/I +stt~$(m ... (..1.j.r 1» +/1 .r i =/J+stt-'$ (t;~(.j.j.r 1) )+/J ) /J 
26~:7 '='iC."tI:C 2642 
2640 c$(I)=pl$(p) 
2642 next 1 
2643 c$(5)=str$(nn(jj,5» 
2645 Tor 1=1 to 6 

:c$(6)=str$(t%(jj,5» 

2647 if 1=6 then d(jj,I)=cl(jj,5):+!(I-pc):goto 2652 
2650 d(jj,I)=int(Cd(jj,1)*10000)+.5)/100 
2652 cl$(jj,I)=str$(d(jj,I» 
2654 if len(d$(jj,I»)=4 goto 2667 
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2656 if left:t.(d$(jj, 1),1)=/1. /I then cl$(.j.j.r1)=/I(1/1+cl$(j.j .• 1) :':'ic,t,:.2665 
2658 if t'ight$(d$(.jj, 1) .r2)=/I. /I then d$( . .1.j, 1)=d$( . .1 . .1, 1)+"0/1 :':'1c,tr:,2665 
2660 cl$(~ij.r l)=d$(.jj, 1)+/1. ~3/J . 
2667 cn$(jj, 1)=str$(cn%(jj, 1» 
2670 ma(jj, 1)=int«ma(jj, 1)*10000)+.5)/100 
2672 (1",.3.$ (.j j , 1) =stt-'$ (r('-3.(.j.j , 1) ) 
2674 if len (m.:;..$ Cj.j , D »),=4 ':'1r:,to 2685 
2676 if left$(m.9.$(j.j.r 1) .rl )=/1." then m.:;..$(.j.j, D=/J0/J+ rn::;..$Cjj, D :':'10tc, 2685 
2678 . if ri':'1ht:$(m.:;..$(.j~i.r 1) .• 2)=/1. "thl?n m.8.$(~i.j, 1)=ma$(.j~i.r 1)+/10/1 :-:'i,:)to2685 
26:3~3 m.9.$(.jj, 1)=m.:;..$(.j.j, 1)+".0/1 
26:==5 t-.ext 1 
2690 ct$(jj)=str$(ct(jj» 
2695 ao':t$(j.j )=stt~$(.8.o,:t(~ij» :t-'a$c"U)= left$(str·$(r·.8.(j.j», 7) 
2699 c.=i 
2700 for 1=1 to 4 : c$(I)=left$(c$(I)+sp$,26) :next 1 
2701 for 1=1 to 6 : d$(jj,I)=left$(d$~jj,1)+sp$,13) 
2702 cn$(jj,1)=right$(spi+cn$(jj,1),9) :next 1 
2703 c.t$(jj)=right$(sp$+ct$(jj),9) 
2704 
2705 
2710 
2715 
2718 
2720 
2725 
273~3 

2735 
2740 

':'1c's'_~b 275~3 
t:,t~'int JIm 
if c.$= /J t" -:'1ot,:) 27*3 
if ,:.$<:> /I ~"" then pr i nt /I:mu ll 

;: -:'10tc, 2705 
open7,4,7 :print#7 :closl? 7 
open 4 .• 4 : ,:.md 4 
gosub 2750 : print#4 : close 4 
pr i not; 1I:mu/l;: got,:) 2705 
next k . 
t~et'JIt"'n 

/I; : inp,-rt r::.$ 



2750 rem ***************************************************** 
2755 Pt"" i tyt;":;3" 
2760 Pt"· i n-l:: spc. 0:: 7) .: mS1$ ( 1 F .j.j ) ; spc. (20) ; "KOHTF~OL t·WKTAS I t·mA" ; 
2762 pt-.it"J-I:: sp,:.(3).~ "HATALI" .:sp,:.(6).: "HALI'T'ET" 
2764 r:'t"· i n-l:: spc. 0:: 1 ) ; "KONTF~OL PLAt·t I : II .: 0:..: spc. ( 11 ) .: 
2766 pt-.ityt; "HATALI 'T'UZDESI (;:'~)" .:spc·(3).: "NALI'T'ETI II ;spc(4); 
276:3 pr·in-l:: "AGIF.:LIGI (;-:::," 
2770 Pt .. i n-l:: spc 0:: 51) .: " 0:: -I:: 1/':'1J"U"J) II 

2775 ~ot"" 1=1 -1::0 4 
2776 pt"· i n-l::: pt"· i n-l::" "; op$ 0:: 1) .: II : " .: ,:.:t- 0:: 1) ; d$ (.j j F 1) ; 
2777 Pt"'"in-l:: ,:.n$(.jj F 1) .:spo:.(7) .:m.:c.$Cj.j .• D 
277:3 t-Ie>::t 1 
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27:3(1 Pt"· i n-l:: : pt"· i n-l:: "GLm,~ : Son k,:,t"J-I::t"·,:;o 1 nwnunes i " ; d$ O::.j ..i .• 5::0 .: 
2782 pt-.in-l:: ,:.n$(.j.j F5) .:sp,:.0::7) .:m.:c.$C.i.j .• 5) : m"'in-l:: spc.O:: 15) .:c$(5) 
27:34 Pt"'in-l::" ISIK : Cez.:<. r-·u-B.ni 1imi -I::i II ;0::.$(6) ;sp,:.(~:) ;d$(.j.j .• 6).~ 
2786 pt-.ityt; cn$( .. i.j F6) .:sp,:.(7) .:m.:c.$(j.j .• 6) 
27:3::: ~:.t~·it-It st:.c.(51); 11 _________ 11 .~St:,(:(:3).: 11---------" . 
2790 Pt"· i n-l::" TOPLAt'1"; s~:o,:. (41 ) .: ,:.;;$ O::.j.j ) ; s~:'c. (7) .: " 100. ~J0" : pt .. i n-l:: 
2792 Pt"· i n-l::" mHALAt'1A elK I S KAL I TES I : "; ·:c.'::o':t$(.j.j ) ,: 
279:3 pr' i n-l:: spo:. 0:: :;::) ,: II ",,'ER I NL I L I K : ",: t",,:<.$ (,j ,j ) 
2794 t"'e-l::w"'n 
2:300 to'ern **** deneme p l.:c.t"d n i n do:,s::.-'.:<. 1-BYJm,:;.s i 
2:=:05 ~~$= II deneme II +si;t"$ 0:: i ) 
2:310 dopen~!F'f~$)Fd0,w " 
2:315 Pt-'in-l::#l,.mn 
2:32~3 ~,:)t", 1= 1 -1::0 mn : pt", i n-l::# 1 F m.:cJ.::;-: 0:: D : ne~<-I:: 1 
2825 ~ot"" k=l -1::0 mn 
2:=:27 ...i j =rn·E«!-~:'~ .:: ~<) 
2830" ~ot"" 1=1" -1::0 4 
~o~~ ~t-'it'-I::#1.~1%(,"i,"i,.1):t:ot"'"in-l::#1,nnO::.jj.1):pt""in-l::#1,-I::%0::.j.jFl) \..., C.I_'~_'~ f .. , .. 

2834 nex-l:: 1 
2835 ~t""int#1,nnO::jjF5):pt""int#lFt%(jj,5) 
2836"~0t"" 1=1 -1::0 6 
2:338 Pt""int#l Fc$(1) 
2840 Pt-'int#l,.d$(j,j ,.1) :t:,t"'int#l Fcn$(j,j, 1) :pt"int#l Fm,:.,$<,j,j F 1) 
2845 ne~<t 1 
2850 pt .. i n-l::# 1 ,r ':. -1::$ (j j ): Pt", i n-l::# 1 " -B":;OO:t$ ( .. i..i ): pt" i n-l::# 1 , t",.:c.$ (..i ,.1 ) 
2855 t-Ie::-::t k 
286~3 ,:k 1clse# 1 
2:370 t"etut"n 



29~30 r·em *** kc.ntt-'.:. I p 1.9,t"1 i ck'S~'·.9S i n i ::.··et-d let-· *************** 
29~35 ck.pen#l.r lip 1.3.t11.9r" .rd0 .. 
2910 ~or k~1 io mn 
2915 t-·=(m.9l::;·~(k)-1 )*5 
2920 ~or j=1 to 4 
2925 t-'=t-.+ 1 
2930 record#I~(r)~28 : input#l~wl%Ck,j) 
2932 i~ wl%(k,j)=4 goto 2138 
2934 record#I,(r),32 : input#l,wnCk,j) 
2936 record#I,(r),40 : input#l,wt%(k,j) 
29~::3 t"Je::-::t ... ' 
2940 record#1,Cr+l)~28 
2942 record#I,Cr+l),27 
294::: ck. lose# 1 
2950 dc.pen# 1 .r II p 1.9.t"t 1.9r II .r dO 
2952 ~or k=1 to mn 
2954 t-·=(m.9k;·~(k)-1 )~Ji:5 
2956 ~or j=1 to 4 
2958 t-·=t-.+ 1 

i nt:·I..~t# 1 .• I.f.ln (k .• 5) 
input#l,wt%(k,5) 

2960 
2962 
2964 
2966 
29:=:~3 
29:32 

.2984 

record#I,(r),l : print#l,wl%(k,j) 
recc.rd#I,(r),5 : print#l,wn(k,j) 
record#I~(r),13 :print#l,wt%(k,j) 
record#1,(r),19 :print#l,td$ 
record#I~(r),28 print#l~pl%(k,j) 
record#I,(r),32 print#l,nn(k,j) 
record#I~(r),40 print#l,t%(k,j) 

2986 next j . 
2988 record#l,(r+l)~l : print#1,wn(k,5) 
2990 record#I,(r+l),ll: print#1,wt%(k,5) 
?gQ? record#I .• (r+l),25 : print#l~nn(k,5) ~-l·-

2994 record#1,(r+l),34.: print#1,t%(k,5) 
2996 dc. l.:.se# 1 
2999 t-'etw-'n 
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132 

:3~3~ZK~ pt-· i nt"~" .: 

~:t110 Pt-· i nt "**********************************************************" 
31315 ~:,to.int"* . *" 

3~32~3 pr' i nt "* **************************************************** *" 
:3(125 pt-'in't"* * * *" 
~:~Z1:::a3 pt-·int u* *' * KKK D =::; * :+: *" 
:313::::5 pt-· i nt" *:+: K I) t-l T R 0 L P L A t·~ I 'T' E H I LEN E * ,.;: " 
:31341 Pt-'ir-It"* * :+: .*" 
:3(142 pto. i nt "* ***********************"'**************************** :+: " 
:~:1346 Pt-· i nt " * * " 
:31348 pt-'int"* * K ':' n t to. '::0 1 n ':' k t .a 1 .;0.. to. i nit-I :+:" 
~:t15e pt-·int":+: ~" e to. 1 e to. i n d eve n I_~ m I_~ n e p 1 :;0.. n ;f." 

:3~352 ~:,to. i nt" * l.a to. i' n d.a :,' a. ~:, .;0.. 0:. .a ':.i i n iz d e '~ i :+: " 
:~:1354 t:,to.int";f. s i k 1 i k 1 e to. i n ka. 1 i t e m·:r,. 1 i :: .. ' e *" 
31356 pt-· i nt" * tin e e t k i 1 e t... i nih e s .;0.. P 1 .;0.. tOo *''' 
:3~Z158 pt-· i nt" * :+:" 
:~:~36~~1 pt-. i nt";;: * Ens 0 n v e to. i dis k e tin i *" 
:3~362 pt-· i nt ":+: 'd to. i ~ .. ' e 1'- e 7' e to. 1 est i r' it-I i z * " 
31364 Pto.int"* *" 
:;:1366 pt-'int"*:+: B u ':'1 I_~ n k I_~ t .;0.. to. i h i I.} e to. i - *" 
3868 Pt-. i nt" '" t-, i z (GG/AA/'T"T';' * " 
:31370 pt-'int"* ;+:" 

3872 pt-· i nt" **********************************************************" 
3~374 pro i nt" B':'·:'1.;o.Z i e. i Un i vet-·s i tes i F Endl_~stt-' i t;1t~hend i s 1 i ':'1 i B,:, lW(II_~ F 1984" 
:3876, pt-· i nt" 'I!IIIIIflI!I)" .: t.:ob (33) ; 
:3880 input tcl$ : td$=le~t$(td$F8) , 
:~:1385 ,:k,t:'en# 1 ._ " @to;:od.:o,Y" F d8 ._1.'" t:·t ... i nt# 1 ~ td$ de. 1,::ose# 1 
:3(19~3 ':'1osl_~b :3~Je 

:-=:r.195 '~'-":::I ~b 21513 
:3i0~J \1~';~~b 225~3 
:31135 ·~,::osl_~b 2:3~38 
3110 ·:'1clsl_~b E:~Z1e 

3115 ·:'f':'sl_~b ,19(113 
3120 ·:'10:,sl_~b 2h3~Z1 

3125 i=e 
31313 rx=rnd(-734) 
3132 ~o;:or g=l to ng 
3135 gO sub 1131313 : gosub 12130 
31413 t-Ie>::t ,~ 

3145 '~osub 151313 
31513 o:.=i: go;:osub 261313: gosub 281313 
3155 pro i nt" ~t::t::c::t:a::t::t::i" t.:o1:, ( 15) "CAL I SI'1A'T'A DEVAN EDECEK 1'1 I S I H I Z 
3156 pt-'int" ( e / h )".:: input e.$ : i~ o:.$<>"e" ':.1e,to 331313 
3165 i~ i=13 goto 321313 
3169 t='t-· i nt" mt::t::t::t::t::t::t::i" ; 

" . 
~ 

31 70 t=-r i nt tab ( 15) "ELDEK I DEHENE PLANLAR I ti I N t1AL I 'T'ET F::APOF::LAR I NDAt·~" 
3175 pr-·irlt t.:ob( 15) "GORNEK ISTER NISINIZ (e ..... h ) "; 



31 8~J i npl.~t c.$ : i -r c$()-" €-" '~1r:ltl:1 :~:20(1 
:3185 pt-'int " Sill t.:rh( 15) "HAt·K1ISHn (~::1 _"; i;" ) "; 
3190 input c : gosub 1800 : gosub 2600 : goto 3155 
3200 i=i+l : go sub 2400 
3210 gosub 1600 : goto 3130 
3300 i-r i=O goto 3330 
:3:309 p to. i nt ., ~ t:: t:: t:: G:t::t:: t:: r:; I" .: 
:=:310 pr" i nt t.:r,b ( 15) "HAt-K; I 
:::::315 t=-t-· i t-.t t.:.l) ( 15) 
3320 input c : i-r c=O 
3325 gosub 1800 : gosub 
33:~a) scr·.:<,tch" d€ot"I€ofr)€o*" 
:37~J~::1 t-'€om **** 
:::7~J 1 pt-· i nt"::3" .: 

KOHTF~(lL PLA~~ I H r U'T'GULANA'r'A KAF.:AF~" 
"VERDINI2 

':'~I:)tl:1 ;::::~::=:J.3 

29~10 

,:.Hds 

( sa -1J.:iJ II 
) If.: 
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:::7~J2 PI"" i nt" **********************************************************., 
3705 pt-· i nt":+: 

3710 print"* **************************************************** *" 
:3715 Pt .... int"* :+: :+: *" 
':;:72~J pt-·int"* * * f< K K D S * * *., 
::::725 pt"int"* * K A LIT E K (I H T R 0 L K A R A F.: :+::;:" 
:37:::a3 t:or'int":+: * DES T E K :=; I S T E t'l I :+: *" 
:;:7:;:5 pt-'int":+: :+: * :;:" 

:3740 print"* **************************************************** *1' 
3745 pt-'int":+: *" 
3750 Pt-'int"* (I) V €o t ... i E k 1 €o n m €o s i *., 
3755 print":+: *" 
3760 pt-· i nt" * (2) H.:<' t.:.:<, An.:.. 1 i z i *" 
3765 t:·r·int"* "," 
3770 pt-·irit.:.,* <:~:). K K P la n i 'T' €o nil €o m €o *" 
3775 pr'int"* ?jE" 

378~3 pt"int.:"* (4) K K D €o S t €o k Dos ::,' 2. 1 .:;t. to. i *., 
3785 t:ot-'int"* */1 
3790 t:~r'int"* (5) S I;:' n *., 
3795 pt-.ir1t.,* */1 
38~30 pl"" i nt., * 'r'.:;..p i l':'.I:..:;.J< is 1 €on) i b€o li r' l€o~,.oi n i z *" 
3805 pr-'it1t"* :;Elf 

3!31 ~3 pt-· i nt If **********************************************************" 
~815 pro, i t1t II Bo·;j.:;.z i I:' i Un i '·,1€ot"s i t€os i .r Endl_Jstt" i t'luh€ot1d i s 1 i·:J is,;:. lurfll_J .. 1984" 
3820 pt-. i nt II 'fJI!lI!lIfll" ; t.:rh (54) ; 
3825 inpl_4t s$ : s$= l€o-rt$(s$ .. 2) : s='.)a1(s$) 
~30 .on s go-l;o 3850 .. 3860 .. 100 .. 3880 .. 3890 
)8:35 PI"" i nt"! H2.t.=,. 1 i " ; "~" ; tab (54); : ·~11;:.tO 3825 
l8513 d 10.:<.d /f ~,1€Ot-· i €ok l€ot ... " .. d0 
~8613 d lC'.3.d /f hat.3., .3.na 1 i z i /f .. d13 
l8813 c4 lO.:<.d /f kk closy.:<,lar i /f .r dO 
:8913 dot:.€on# 1 ~r /f J~t,~d.a:~) /f .. dO .. I)) pr i t-,t# 1 r /f O/f d,:. los€?# 1 
:895 €ond 



APPENDIX E 

LISTING OF THE COMPUTER PROGRAM FOR 
DATA INPUT MODULE 

. I 
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1::::5 
136 
1 ::::::: 

Pt ... i nt" * 
pt-·int"* 
~:ot ... i nt" * 
pr'lnt"* 

I~ -' '-~ 
l,' e 

E n 
d to. 

n 1 '-~ k 
r i d 

s -:. to, 
i v e 

i s k . ",- to . t 
-:. s :;." . ",- 1 .:-. t ... 

~.J e r i d 
1 .. e ~ .. , e to. 

135 , 

. :-; to . a. p 0 to. 1 . :e. to . i n i 
1 n .:e. i s 1 e t ... 

i s k e t 1 n i 
1 e s t i to. i n i z 

142 
14:'::: 
144 
145 
146 
148 

~:ot-'int"* 8 .~. s 1 .;:.. ~.I .;.. b 1 lit... m i y i z ( e/h ) *IJ 
pr'int"* *11 
pt';"int"* *" 
pt-'int"* *11 

pt-· i nt" ***********************************************************" 1 $:;:1 r:·t-· i n t "'![!I{!lIIIIlIl" J t·:.h ( 6 ~:;:1) ; 
152 input c.$ 
154 if ,:.$<::>" e 
155 pt-·int 
156 
157 
15::: 
159 

pt-· i nt":+: i: I m.;..lat km-,tt-·c' 1 l.:.r· i 
.-.t;·l· t-,)"-t: "'111" • +,.=.L_, (!Sri) •• l' t-,.-.,.-t: ,_1$. 1- ,".::a.r .. _~ ........ _ • • r _ '''' .1 ," _~ 

if d$=" i *" -:'ioto 162 
if d$="s *" go to 162 

16~) -:'10t,;:. 157 
162 r'em ************** t.;.rl i m dCIS~,·.:o.s in i I;:' kI_W' ************************ 
164 dopet"l# 1 .' II t.~.rt iTO" ... d 1 
165 inr-·I_tt#l ... l.IJi~ 
166 inpl_~t#1 ... nl_~ 
168 if nu=0" then clc.lose#1: go to 900 
169 dim mg$(nu ... 10) .. kn$(nu ... 10 ... 4) ... kl%(nu ... 10 .. 4) ... ng(nu) .. wn~(nu) ... nk(nu ... 10) 
170 tor 1=1 to nu 
172 Input#1 .. ug$(i) : input#l ... ng(l) : Input#l .. wn%(i) 
174 next 
178 felr i = 1 to nl_~ 

180 input#l ... nm(i) 
182 tor j=l to nmCi) 
184 input#l ... mg$(i,j) 
186 i~put#l ... nk(i,~) 
188 tor k=l to nk(i ... j) 



190 input#l,kn$(i,j,k) 
192 t1e~<t k.r.j 
194 ne~<t 1 

195 do:.lose#l 
196 ~or i=1 to nu 

input#l,kl~Ci,j,k) 

197 ~or j~1 to nmCi) :nCi)=n(i)+nkCi,...1) :next 
1 .::;,:=: next i 
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199 dim kd$ (4.r 20).r do:1.~·~':: 20) .r hm~~'::20) , nh (nl_~ ... 10) , do:.;·~C2€1) .r t I;.~ (20) .r do:. (20) 
2~ZnJ ·:'K,sl_~b 1500 : if left$':: d$.r 1 ) =" s" ';j 0 to::, 2€1€1€1 
201 ':,fosub 1400 
202 +or ...1=1 to nu 
2~J:;: pro i nt" ::EG:r.::.G:G:I" : pt'" i nt t.:.h (25) " E"I_~·:'f$ (.j ) .: " i fir·:'. 1.:..t i " 
2~J4 pt-· i nt "ZI" t.:oh (2~3) .: 
2~35 i npl~t "K.:..':, S1W) 11_~k '·)er i ek lene,:.ek" .~ ·:'f (..1 ) ~:·r· i nt 
206 if g(j)=0 goto 540 
2~J::: o:.t-·=n·:'1 (j ):+:n (.j ) : + 1$= le-f'-t;$':: l~Sf$ (j ) ,6) t" ,.-' i m I" 
209 T-f'$= le-f't$':: 1_~·:'1$'::.j ) .r 6) +" .····t I" 
210 dopen#l,'::-f'l$),dl 
212 dopen#2,(-f'-f'$),dl 
215 -f'or i=l to g(j) 
21 7 ~:·r· i nt t.:.h (20); : i npl~t "H:..-f't.:o. n,:o. 
218 if w~)= wn~(j) then wn~(j)=w~ : go to 220 
219 pt-·i t-It" ! H.at.:..l i " ; "too" : ':,1o::,t,:o 217 
220 ~:·r· i nt t.:.h (2~3).: : i np,jt "T.:or i h ( GG .r AA.r 'T"T' ) 
225 dt$=t3$+t2$+tl$ 
230 t.:o.$=t 1 $+ " ..-''' +t2$+" ..-''' +t3$ 

II .~ IJ.I;'~ 

If ;tl$.rt2$.rt:;:$ 

240 if len(dt$)=6 .3.nd tl$<="31" .:.,r,d t2$(="12" ·:'i,:yt.':o250 
245 pt-· i nt " ! H:..t.:o.l i " ; ":!lI!'J": ':,10t,:, 22~J 

250 for 1=1 to nm(j) 
260 Tor k=1 to nk(j,l) 
270 pt-· i nt":;j" : pr i r,t" " " .r 

2:3€1 pro i nt II TAF.: I H : "; ta:t- t.:oh (23) "UF.:UN GRUe:U : "; 1"'/':'1$ (j) t.:oh C 51 ) .: 
282 t)t ... it1t "l'lAK. GRUe:U/VAF~D I'T'A : "; m·:'1$ (j" 1) : pt ... i nt 
285 pr·int t.:oh( 18) "KONTF.:OL NOKTASI : ".:kn$Cj" l ... k) :pt-·int 
286 fo::,t"' In= 1 to 79 : pt-. i nt " - "; : ne::<:t : pt"' i nt 
290 input II Ampl_~ 1 ':. i ns i ( l·).:o.tt/Vo 1 t ) II .: 1.I.lV$ 
291 if I.uv$=" ·3r i Z·3. 1 i" then ';j,::osub 16613 : ·:'1oto 445 
292 I.lJv$=r· i ':,fht$ ( " "+1.1.1'.)$, 7) 
293 if m i d$ (1).1'.)$ ,,4, 1 ) <::>" ..... II then pt-· i nt II ! H.ata 1 i II "!m" : SK.to 29~3 

294 gosl~b 168~3 
295 input II AmplA 1 tip kodu II ; t:;"'$ 
297' i + len (ty$) () 1 then pro i rlt "! H.:..t.:..l i " ; II ~" : -:'1,::oto::, 295 
3efj i npl_~t II Ampl_~ 1 r·enk kodl_~ II ; c 1$ 
3~32 i + len (c 1$) () 1 then ~::.r i nt "! H.ata 1i II .: "!m" : -:'10to :;:~:::n3 
305 input II Uret i m m i kt.:.r i"; pr.1.~: 
:3113 i t"Jt)I_~t-" Numune aded i"; k-=t,% 
:;: 12 ,i T kr.1.;'~)t:·-=1.i:: or k':1.o"C·9999 then pt-· i nt"! Hata 1 i"; "!mil: got,::o 310 
315 i t-,t=·,_~t II Top 1.:010 hat.:.. 1 i " .: cHi:: --
317 iT dfi::)kr.i,% or· df;0999 then print"! H.:o.ta 1i "; "mJ" :-:'1C.-t;;O 315 

r 



_ II .: Sl:'.~': 
:~:22 i t sc.;·~:::·dt;·~ -I::hen Pt'· i n-l:: II! H:c.-I::.:.. 1 i ,. ; ":!ffi!1" : ':'10-1::,:, 32(1 .-. .-.= .:"':::'_1 

~:27 

:33~3 

i t'lt:'U-l::" T.:C!fl it" m i k-l::.:o.t-· i ,. • t"III~'" 
i t sc.;·~+t··I.I.I;·~·C>dt;·~ -I::hen pt'· i n-l::"! H:c:t;.:c. 1 i ,. ; ;: ~',: : ·:'K,-I::,::o 325 
Pt'· i n-l::" H:c.-I::.:.. kl::Ol:k~ I· ... e m i k-l::.:c.t"" i ,. : pt'· i n-l:: . 

392 
395 

. :..= 1 (1: b= 15 : dm=O : -I::o:.;~=f1 : -1::0:.=0 
kl=kl;·~(.j .• l ... k) 
fo::w:' lI=1 -1::0 nhCj .• k l) 
pt'·in-l:: -I::.:ch(.:..) kd$O::k I .• lI) -I::.:oh( 16)do::1,;-;:( Il) 
pt'·in-l::"]}" ;-I::.:ch(b).~ : inpl,~-I:: d·:1,;·~( II) 
dm=dm+dq;'~ 0:: I I) 

400 i f dm>df~~ o::ot". dq;·~ <: I 1) :>99 '~I::o-l::o::o 425 
*32 if dq;-: ( I I) =(1 ':'10::1-1::0:0 4~~15 

*3:3 d,:, 0:: I I) =d·:1.~~ 0:: 1 I::O:+: 0:: mm O::.j ... k ... 1 1 .• C.,:,::O +b i O::.j .' k... 1::0 ::o:+: ( 1 +t' 0:: j ) ) 
4~~14 -I::c.=-I::o:.+dc.( 1 D :ck;'~( l1>=do::.( 1 D+~~1. 5 
4~35 Pt'· i n-l:: II]}".~" 

41 ~3 Pt'· in-l:: "]}".~ 
415 nex-l:: 
417 if dm<>df% go-l::o::o 425 
420 -I::c.%=-I::c.+0.5 : go-l::o 430 

II 

425 pt-·in-l::"! H.9.-I::.:c.li •. 8.:C's-I::.:c.t"J b.:cs 1.9.::.··.3.t".3k duze l-l::iniz II 
426 pro i n-l::"~" .~ : dm=0 : ':,1CI-I::,::o:;::::5 
43(1 pro i n-l:: : pro i nt 
435 pr·in-l::"E:I.~ k,:,n-l::t',::o 1 nO::lk-l::.3sin.3 .. :..i t vet'·i let-,i b.:..s-l::.:o.t"J I.,Jet-·mek "; 
436 Pt"int" is-l::er" misiniz(e/h) "; 
44~3 i t~'PU-l:: c.$: if ,:.$<:>" e" gO::I-I::o 445 
442 pt'·int"::3"; ":;",.* DUZEL Tt1E TEKRAF.:I *" : ·;.io-l::o 2:::~~1 
445 c.t-·=c.t-,+ 1 
450 re~ord#I ... (c.r::O :print#l ... wn%(j) 
455 rec.ord#1 ... (o:.r) ... 6:prin-l::#1 ... dt$ 
460 reo:.ord#1~(c.r) ... 13:prin-l::#1 ... wv$ 
465 rec.ord#1 ... (c.r) ... 21:prin-l::#1 ... ~y$ 
470 reo:.ord#1 ... 0::c.r) ... 23:print#1 ... c.I$ 
475 t'·ec.o::ot-·d# 1 .• (c.r'::O ,r 25 : pr' i n-l::# 1 ... P·:1,;·~ 
48(1 t"eI:' 0 r-'d# 1 " (o:.r) ... 33 ; r:·t-'.: ~"\-I::# 1 ... k·:1,.~ -
4:::5 rec.ord#1 ... (c.r) ... 40:prin-l::#1 ... df% 
490 rec.ord#1 ... (o:.r) ... 46:prin-l::#1 ... sc.% 
495 rec.or~#1 ... (c.r) ... 52:prin-l::#I ... rw% 
496 p=58 : -1::=1 
500 for kk=1 to nh(j ... k1) 
502 t'el:' l::or"d # 1 ... 0:: 0") .' (p) : Pt-' i nt# 1 , do:v~ (kl<) 
503 rec.ord#2 ... (c.r),C-I::):print#2 ... dc.%Ckk) 
504 p=p+5 : t=-I::+8 
505 next kl< 
510 few' 1 1= 1 -1::0 nh C j ... k 1): dCf.;-:: C 1 1) =(1 dc.% C 1 1) =(1' 
512 rec.ord#1 ... Cc.r) ... 158:print#1,tc.% 
515 ne~<t'k 

522 t:-r-- i n-l:: II mt::t::SG/l" 
525 next i 
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53121 dc 1.:)se#.1 
5:35 do:. 10se#2 
5*3 ne>~t J 
55121 ~or j=1 to nu 
555 pt-· i t1t ":ru" .: u·:.i$ (J ) ; " i rn.:.. 1.:c..t i " 
56~3 ~ 1$= 1e-ft$(I.~·:"'I$(.j) .r6)+" .. ···irlll" 
562 i=ng(J)*n(j) 
565 dopen#1,(~1$),d1 
567 
57€1 
571 
572 
575 
5==:~3 

5:::5 
59121 
595 
6€10 
6~35 

dopen#2,(-f-f$),d1 
~Ot~ 1=1 to ':"'I(.j:> 
-for s=1 to nrn(j) 
-for t=1 to nk(j,s) 
i=i+1 
t~e.:.m-·d# 1 .r 0:: i ) : i npui:# 1.r h-f~~ 
t-·e.:.o:w,d# 1 .r.( i ) .r 6 : i nt='I_~t# 1 , t.:..$ 
t-·e.:..:.t-·d# 1 , 0:: i ) .r 13: i npl_~t# 1 , .9.1).1$ 
t~e.:.ot-·d# 1 , ( i ;. .r 21 : i npl.~t# 1 , .:.:t.$ 
r--ec.:.t-'d# 1 .r 0:: i ::0 .r 2:3 : i nput# 1 , ·9r·$ 
recor--d#I,O::i),25:input#1,ur% 

61121 r--ecord#1,(i),33:input#1,ke% 
615 t-·ecm~d#1.r (i;' ,40: int::out#l ,ht% 

record#1,(i),46:input#1,is% 
r--ecord#1,(i),52:input#1,dz% 
t:·=58 : ':1.= 1 
tk=k l;'~(j ,s,t) 

~~$= 1e~t$ (u·:"'1$ O::.j ;. .r 6) + II /i: 1" 

62121 
625 
,6~:£1 

6:32 
6~:5 

6413 
642 

-ror-- ~=1 to nhO::j,tk) 
record#1,(i),(p):input#l,hrn%(k) 
r--ecor--d#2,O::i),O::q):input#2,t1%(k) 

645 p=p+5 : ':1.=':1.+:3 
65~3 next k 
652 
655 
656 
66121 
665 
67~3 

r--~cord#1,(i),158:input#1,tm% 

t=~t"· i t-.t .-IT~"~ tal:. (3) t.Et.$ t.ab ( 12) a.ul$ t.Ell:. ( 1 :3) .ai;$ ~ ta}) (2(1) .:'.1'-'$ ; 

t::or i nt .-t.",h 0:: 22) I_~r% t.",h (29) ke~~ - t.",h 0:: :35) ht;'~ t.:.h (4121) i s;.~ ; 
pt-·int t.:.h(45) dz;-;: tal)(53) hm;-;;( 1) t.",h(58) t 1;-;:< 1) . 
-ror ir=2 to nh(j,tk) 
t::ot-'int t.",h(53)· hmt;:( ir) t.9h(58) t 1;'~( it-·) 

675 next it~ 

680 -for k=1 to nh(j,tk): hm%(k)=13 : tl%(k)=121 :next k 
681 pr'int"~" .:tah(68) tm;-;; 
682 next t 
684 t')e~<t s 
685 next 1 
690 d.:. lose# 1 
692 .:k lc.se#2 
695 ne~<t 'j 
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977 
978 
979 
9:30 
9:31 

r:·t-· i nt# 1 .r II :::t6'm K.:.ntt-·.:. h~ II : Pt-· i nt# 1 .r 1 
r:·t-· i nt# 1 .r II t'10:0nt K.:ontt-·o lu II : r:.t-. in+'# 1 .r 2 
pt-· i nt# 1 .r II :3e.:.. 16'::< Ko:.ntt-·o:. h~": Pt"" i nt# 1 .. :3 
pt-. i nt# 1 .r " I km.:<. 1 Kc.ntr-·o h~" : r=-t-· i r-.-t# 1 .r 4 
0;.1o:,to 997 

140 

9=::2 pt-· i nt" E1.a: st6'm ..... m~: mo:.nt .,., ~::::.i3: sea. 16'~< ..... E4 ~: i km.:r. 1:::1" 
~ot"" k=1 to nkCi .. j) 

9:::4 pt-· i nt" " ; k.~" • Ko:.t-.-I;t-·,:. 1 n.:.kt.:r.s: i h.9.n·:.. i is 16'mden s.:.nt-·.;:.. " 
pt-· i nt ";m".~ t.9h (51 ::0 ; : input k l;.~ ( i .. j .r k) 

9::::7 
9::::=: 

i~ klX(i .. j .. k)(= klX(i,j,k-1) got.:. 98:3 
nr. kl~(l' ]' I~) ~1ntn QqA qQ? q~~ qQ4 - .••. . r .... r..... :. _ 0" __ 0_0 _ .r_' __ ~.r_._'_'.r_'_' 

pt-· i r.t" ! H.9.t.9. 1 i II .r II !lIm" : ·:''1o:,to:, 9::::4 

:392 
99:::: 
994 
995 
:~96 

kn$ C i .. j , k::O =" St6'm Kontt-·.:. h~ ": ':''10-1;0 995 
kn$ <: i .r.j .r k) =" t·1r:.nt Kontt-.o lu ": ·;1C.t.:o 995 
kn$ ( i .r,j .r k) = II :::6'.:.. 16'>~ Kontt-·o h~ II : ·:.wt.:o 995 
kr-.$ <: i , j .r k) =" I km.:c. 1 K,:w.tt-.o 1I_~" : ·:'1I:.to 995 
Pt""int#1 .. kn$(i .. ,j,k) : print#l .. klX(i .. ,j .. k) 
ne::·::t k 

99~:' pt-· in-I; II 
:39:3 t".e::<.t i 
999 ck 1.:,se# 1 

": n6'xt j 

10(J0 t-'em ****** ·· ... 6't-· i ,:k.s::.··.9.1.:.1"' i n i n h.:.z i to. l.:..nm.:<s i 
1010 ~or i=1 to nu 
H:t20 ~ 1$= le~t$(u·:''1$( i) ,~:)+"/im I" 
1050 dopen#1,(~I$) .. dl,1167 
11 ~]0 t-·6',:.ot-·d# 1 .r 20 
1150 Pt""int#1,cht""$(255) 
116~) ck lo:.se# 1 . 
12(10 ~-f$= le~t$ <: U·:'i$ ( i ) .r :~: ) + II /t I" 
1210 dopen#I,(~~$),dl,1160 
1220 t-:ec.:ot-·d# 1 ,20 
1230 Pt""int#l,cht""$(255) 
125~) dc 1,;)se# 1 
127~] next 
130~ cIt"": 90to 162 

14~]~) t-·6'rl. ************* b.:<.t.:.. 1 i st6' 16't~· i ****************************** 
1420 ~ot"" i=1 to nu 
1425 fot"" k=1 to 4 
14:35 ~ 1$= leTt$ <: U·:'i$ <: i ) ,3) + II ••••• II +str-'$ (k) + II /h.:<.t.:.." 
1437 .. i.j =0 : dm=~) 

1440 dopen#2,(Tl$),d0 
145~) ,jj=jj+1 
1455 input#2,kd$<:k,jj) 
1465 iT kd$(k,j ... i )<>"€nX1" 
147.0 .:k. 1o:.se#2 
1475 nhC i .. k)=jj 
1480 t"le}(i:: l< 
1485 t-,6'Xi:: i 
1490 r-'ei::w-'n 

inp._~t#2, 1·;, 
·:'1o:,i::o 145(1 



t"·ea .• ~~:: ... •• 

150~J 

15H} 
1520 
1525 
15::::~J 

1540 
1545 
155~J 

l555 
156f1 
1565 
1570 
1575 

'. 15:30 
15:=:5 
159f1 
1595 
16~J0 

16~J5 

1610 
162~3 

16~:e 

16:35 
1640 
1645 
1649 
165~J 

166121 
1665 
167~~1 

1675 
168~J 

1681 
16:::2 
1684 
16:=:6 
16:=:8 
16913 
1692 
1694 
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rem ************* ma1iyet1er ****************************** dim mm(nu,4,20,7),bi(nu,4,4) 
-fOt-· i = 1 t.:. n'_~ 
-f(:or-' k= 1 tc. 4 
f-f$= 1e-ft$(I.~·:'1$ (i).r :3)+" .... ·11 +str-'$(k)+ ".····mt 1" 
dopen#1,C-r-r$),d0 
-for j=lto nh(i,k) 
-rOt~ 1= 1 to:o 7 
input#l,mmCi,k,j,l) 
ne)-(t l .... j 
dc. 1.:.se#1 
ne::<t k ... 1 

-fOt~ i = 1 t.:. n'_~ 

-r-f'$= left$('_~·:.1$( i) ... 3)+II/is.:.i 10 

dopen#1 ... (-r-r$) ... d0 
-r.:or-' k= 1 tc. 4 
-f'Ot~ .j=1 tc. nm( i) 
input#l ... bi(i ... k ... j) 
next .j .• k 
d.:. lc.se# 1 
ne)<t i 
o:k.pen#l ... II ime ll 

... de 
f.:.t~ i = 1 to:o n'_~ 

input#l ... t~(i) 
ne::·::t 
d.:. lc.se# 1 
t-·etut-·t"J 

rem ***************** .;:'1-' i z.;:.. 1 i ****************************** t::"$=" _" : c 1$= II _II : t: .. :t.".-::=0 : kq.;·~=0 dT~~=9: s.:.~~=~J : t"'.IJr.=~3 : tC;'~=~~1 
-fo:w' 11=1 to t-.hCj .. k) : d·:1.;~( 1 D=~3 : o:k;~( 10=9 : r.€-xt 11 
C.:.=f1 : t-'et'_u-'n 

t-'em ************* ,'.;:.mpu 1 cinsi ******************************** .;:'.c$= le-rt$ ('.t1v$ .. :3 ) 
if .:;1.0:.$=11 11+1115 11 then cc=1 :ret'_~rt"J 
i -r .;:'.0:.$=" "+" 25 11 then c.:.=2·: t~et'_u-'n ~ 
if .;:'.0:.$=" II + 1140 11 thet-. c.:.=::::: r-'etl.u-·n 
iT .;:.):.$= II, 11+" 60" then c.c=4 : r·et'..Irn 
if .;:..c$=" II + 1175" then' .:.c=5 : ,r-'etur'n 
i -f' .;:'.0:.$=" 199 11 ther-, c.:.=6 : r-'et'_w'n 
.:.c=7 : r'et'_~rn 



1 7~:3(1 t-'em *** s.:.n i sk·:<./""·t.:... l.:<./""· i h.:<.t.~. .:k.s~.·'.:<.5 i nd.:<. .:<./""'.:<./""' ********* 
171 (1 T4$= leTtS ('_~·:'1$ Cj ) .r 6) +;. "··"":<.t.:<." : en-·=0 
1715 dopen#4~(T4$)~d0 
1720-xx=1 : zz=51 
1725 vv=in-l::«xx+zz)/2) 
1735 record#4~(vv):input#4~kd$ 
1740 iT kd$=ko$ or xx>zz go to 1760 
1745 iT kd$>ko$ go to 1755 
175~ xx=vv+l : go to 1725 
1755 zz=vv-l : goto 1725 
1760 iT xx>zz then err=l: return 
1765 record#4~(vv)~31:i~put#4,sl$ 
1770 a:k. lose#4 
1 790 t~etUt~n 
2000 rem **** son kontrol verileri 
2~jf15 a:k,t:'et-,# 1 , II t.:<.t1 i m.····sc'n II .r d 1 
2010 Tor i=1 to nu 
2015 input#l,ng(i):input#l,wn~(i) 
2020 t"lext i 
2025 .:k. lose# 1 
2030 Tor i=1 to nu 
2032 Tor k=1 to 4 
2034 Tor ..1=1 to 7 
2040 mm(i,k,0~..1)=(mm(i,4~19,j)+bi(i,4~k»*(I+r(i» 
2042 ne::·::-I:: .j 
2044 ne~<t k 
2046 l'"Ie::<t i 
2048 dim dc$(15)~lg$(15) 
2049 dim kg$(15),og$(15),gn$(15),gt~(15) 
2050 Tor j=1 -1::0 nO 
2f152 pt-· i n-l:: II ~t::t::t::t::i" : t:·t"· i ntt.ah (25) ":;,. '-~'!j$ ( ... i ) .~ II son kc'ntt-"::a 1 let-· i Zl" 
2054 pt". i ntt.ah (20) ; : inr-·'_~t"l<.:<.c. ·:'1I.m luk veri €ok let-Iec.ek ";S1(...i) 
2056 iT g(j)=0 goto 2200 . 
2058 c.r=ng(..1)*nm(j)*2 
2060 T 1$= leTtS ('_~·:'1$ (j ) ,6) +" /s.;:) 1'"1 " 

2062 T 1 $= leTtS ('_~'!j$ ( ... i ) ,3) +" /S1101.1,t" T2$= leT-I::$ ('_~S1$ (..1 ) ,::::) + io ..... i s i k" 
2064 dopen#I,(Tl$),dl 
2065 dopeh#I,(T1$),dl 
2066 d6pe~#I,(T2$),dl 
2068 Tor i=1 to g(..1) 
2070 Pt-· intt~h (20) ; : i npl_rt. II H~.Tt.a. no. " ; 1.1);"-; 

2072 iT w%)=wn~(J) then wn%(J)=w~ : goto 2080 
2074 t=-t-'in-l::"! Hat~.1i II , "!!re" : S1C,t.;:) 2070 
2080 pt"'in-l::-I::~h(20); :inpl_~tJJT~r'ih (GG,AA,'T"y') ";-I::l$,t2$,-I::3$ 
2085 dt$=-I::3$+t2$+t 1 $ : t.:<.$=t 1 $+" ,.I" +t2$+" /" +-1::3$ 
2~j90 iT len(dt$)=6 ~.t"Id -1::1$(="31" ~nd t2$(="12" ·:'1o-l::,:.2H.HJ 
2095 pt-'int"! Hat.a li"; "~" : o:.1oto.2080 
2100 Tor 1=1 to nmC..1) 
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2105 pt-'int":;:j" n:.t'int" II 

2110 t=ot-·intIlTAF.:IH : II ;t.:..$t.:.h(2:3) IIUF.;UH GF.:UE:U : II ;'_~':'i$Cj::' -r..:.b(51:;'; 
:::'11:::0 . t· - - t=-t-·lt-•. ' NAK. GRU8U.,/'·lAROIIT' A : II :rnq$(j r D t:ot-.it-.t 
2115 t=ot"" i nt t.:.h (28) "Sot'~ KotHF~OL "; ~ Pt-· i ;-.t 
211:3 -rOt' 1n=1 to 79 : t:ot"int"-"; :ne::<t :pt-'int 
2120 i nr:'ut " Ampu 1 e i ns i ( ~·J,:..tt.,,···VCI 1 t ::. II .: 'J.,',):t-
2121 i -r 1.1.1 ',)$= II .~r i, z·~. 1 i II then '~o:::ub 166~3 : .:.toto 445 
2122 f.lJv$=t-· i s1ht$ (" II +'.I.IV$, 7) 
212:::::' i -r rf. i d$ ('.I.1v$ ". 4 .r 1 ) <> II ••.•• II then pt-· i nt II ! Hata. 1 i""!ffi!}" : s1o:It02120 
2124 ':'iOSl~b 16::;:0 
2125 i t"lput II Ampl~ 1 -r. i t=' kCld._~ 
2127 i -r len (-t:~"$) <> 1 then pt-· i nt "! H.:..ta.l i".: II ~" : ·:.toto 2125 
21 :::::~3 i nt=',-~t II Amt:·._~ 1 t-'enk kodlt II .: e 1:t- . 
21 :32 i -r len (':' 1$) <> 1 then pt-· i nt "! H.at.a li " ; "&1" : ·"1o:Itl:, 21 ::::~~~ 
21:35 i t1p,-tt " Ur'et i m m i kt.:<.t"· i 
2140 input" HUrflI.me ·~.ded i 

II ; t;..:t;.~ 

II ; ~<I:t:~ 

2142 i T k·:1.~~:::·t: .. :1.;·~ m-' k,:v'::;:'9999 -chen pt-· i nt."! H.:<:t.:o.. 1 i " .: "~" : -=-Klto 21 *~1 
2145 i npl.~t" Tot:· 1.::111) ·"i 10::".1.1 i sk.:',t""t.:<,S i".: sid~'~ 
2147 i T ·:'id;Ok·:1.;·~ Ot-· -:'id;C·999 t.hen pt-· i nt"! H.:.:t.:<. 1 i " .: "~" : ·:'Klt.:) 2145 
2150 t:·r· i nt " j)J G 1,:".1.1 i sk:<.I'-·t.:<.l.:.Jf'· i ~ " : .j..,i =~3 : drn=~3 : -t:o:'~'~=(1 
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2152 t:·t-· i nt" 0:: kCld.r rn i ~<ta.l'" ) sek 1 i nde 1·.Jet-· i n i Z.r sl:lnl.~t-.e._~d.:<n s,:,nt-'a 0:: 0". (1) ,,, 
2153 t:·t-·int". ;:.··.~ziniz" 
2154 jj=jj+l : kk=kk+l 

2156 iT do:.:t-(jj )="0" S10t.C' 2185 
2157 ko$=dc$(jj) :gosub 1700 
2158 i -r' et-'r' then t=·r i nt "! Ha.t.a li " .:"!OO" : '~I:)t.:) 2155 
2159 Ig$(jj)=s1$ 
2160 drn=drn+dc~(..,ij) :iT dm<=gd% got.o 2170 
2165 pr'int"! H.at.ali "; 

. 2167 -rOt-· 1 1= 1 t.,:) kk+4 : pt" i t-.t."!!l" .: : next : t:·t-· i nt : ':'10tO 2150 
217~3 'ckr. (j..,i )=.:hr. (j.j ) :;:nu,.,(.j ". (1, ~3.r e.:. )+~3. 5 
2172 teX=tcr.+deX(jj) 
2174 i-r kk<10 goto 2180 
2176 T(W' s= 1 to kk+ 1 : Pt-· i nt" !!l~'.: : ne~<t :t:·t-· i nt 
2180 ·:'10t,:, 2154 
2185 iT drn<gdX goto 2165 
2187 "';"';= ... i ... ;-l , 
219~3 -ror 11=1 to kk+4 : pt-·int"~".: :ne>::t :pt-.int 
22~3~3 i nr-·,-~t" T I:OP 1.:<m is i k i skar·tas i - " ; i d;~ , 

I 
kk=0 

22~32 i -r i d;~:>kr.~ or i d~D·999 then r-·t' i nt"! Ha.ta.l i".: ":®!}" : ·:'11:)t.:, 22~~U;:1 
2205 i nt:r._~t II K'.Jntr·,:) 1 ed i 1ecek m i kt.9r II .: r·r.v~ 
221 ~3 pr i nt II A; lsi k i skart.:<. lar i ~ II : tt=O : dm=0 : t i X=~3 
2212 pt-· i t-.t II (l'::cld". m i ktar) sek 1 i nde veto. i n i Z". SOt"l'-:lt"lc.ud.:o.t"1 sonra. (1C:1". 0:0 
2213 ~:>t-'int" Y·9ziniz'" 
2214 tt=tt+l : kk=kk+l 
2215 t:ot-'int" ": int=-ut il:.$(tt) .. i·=1.o~:<tt) 
2216 i-r i.:.$(tt)="0" goto 2245 ' 
2217 ko$=ic.$(jj) ~ gosub 1700 
2218 i -r et-·t-· then Pt' i nt "! Ha.t.a 1 i".: 1I:mg" : -:'10 to 2215 



2219 ig$(jj)=sl$ 
2220 dm=dm+ i ':1.;'~ (tt) : iT dm<= i d;·~ ':'1.:.t.:. 22::::0~ 
2225 pt" i nt "! H.:..t.a 1 i".: 
2227 T,:W· 1 1= 1 t.o kk+4 : Pt-· i nt. "]]" .: : next : pt-· i nt : ':'10t.O 2210 
22:3~3 i c;'; (tt;. = i ':1.;.~ (tt) *mm (.j .r 0, (I, c.':') +~3. 5 
2232 tiX=t.iX+icX(t.t) 
2234 iT kk<10 goto 2140 
2236 TCW· s= 1 t.:) kk+ 1 : pt-· i nt. "]]" .: 

° 224~3 ':"(J:)tc. 2214 
2245 iT dm<idX gota 2225 
225~3 tt=tt-l 
2255 T.:)t-· 1 1= 1 t..:) kk+4 : t:'r-- i nt. "]]" ; : ne::.;:t : pt-· i nt 
226~;:1 i np,_~-t;" S.:.n i sk:.r·-t;.:.. m i kt.:.r· i".: l:II:';·~ 
2265 bmX=bcX*mm(j,(I,0,cc)+0.5 
2275 pt-· i n-t.: II E:I.~ m.:.J.~ in.:..:.,·'.:' .. :..i t • .... et .. i let-· i b.:..st.:..n ..... et-·mek i st€'t-· m i s i t-, i z ".: 
2276 pt-· i nt II ( €",·'h ) ".: : i npl.~t .:.$ 
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228~;:1 iT .:.:t.= II €' II th€'n Pt-· i nt "::311 
; ":;:+: DUZEL Tt'1E TEKF~AH I :+: ": ':1c.-t;.:) 2110 

2:300 .:.t-·=Ct-+ 1 
2305 record#l,(cr) :print#l,wn%(j) 
2310 r€'cord#i,(cr--),6 :pr--int#l,dti 
2315 r€'cord#i,(cr),13:prini:#l,wv$ 
2320 r€'cord#1,(cr--),21:pr--int#i,ty$ 
2325 r€'cbrd#1,(cr),23:print#1,el$ 
2::::3~3 t-·€'eot-·d# 1 , (cr·) .r 25 : r-'t-· i nt# 1 .r r-'-=1.;.~ 
2::::35 r€'c.:)t"d# 1 , (.:.t ... ) .r :33 : pt" i nt# 1 .r k,:1.% 
2340 r€'cord#i,(cr),40:pr--int#l,gd% 
2345 r€'eord#1,~cr),45:pri~t#1,te~ 
2350 r€'cord#i,(cr),55:pr--int#1,id% 
2::::55 t-·e.:.c.t"d# 1 , (.:.t-· ) ,60 0

: Pt .. · i nt# 1 .r r':1.? 
2360 r€'cord#1,(cr--),68:print#l,ti% 
2365 t .. €'.:.ot-~d# 1 , (.:.r) .r 78: pr· i nt.# 1.r be? 
2370 record#I,(cr),85:print#l,bm% 
2:375 p=l 
2380 Tor 11=1 to jj 
2385 r€'tord#2,(cr),(p):print#2,dc$(II) 
2390 r€'cord#2,(cr),(p+4):~r--int#2,lg$(II) 
2395 0

" t-·€'cot"'d#2, (Ct .. ) .r (p+6) : t=-t ... i nt#2.r d,:t~~ ( 11) 
2400 r€'cord#2,(cr),~p+ll):print#2,dc%(II) 
241Z15 p=p+ 19 
2410 n€'x-t; 1 1 

. 2412 r"€,.:..:)r-·d#2, (.:.r ) .r (p) : pr" i nt#2.r II 01Zn) II 
2415 p=1 
2420 Tor 11=1 to tt. ° • 

2425 r€'cord#3,(cr),(p):p~int#3,ic$(11) 
2430 j."€'.:.m"d#3, (.:.r ) , (p+4) : pr" intl3, i '=.1$ ( 1 1) 
2435 r·€'cot-·d#::::, (.:.t-·) , (p+6) : pro i ntl3, i r.t:~ ( 1 1) 
2440 r€'~ord#3,(cr),(p+ll):print#3,ie%(II) 
2445 p=p+19 
2450 tl€';<t 1 1 
2455 t-·€'cor·d#::::.r (cr· ) , (p) : pt-· i nt#3, II ~)~)~3" 

2460 ne~<t 1 



2465 r:'t-· in-I;" ::&::G:t.:.t::€I" 
247~3 ne::·::t i 
2472 . r:k. 1o:'se# 1 
2474 dr:.lose#2 
2476 
2480 
250~1 

2505 
2510 
2515 
252~~1 

2522 
2524 
25:30 
25:35 
2540 
2545 
2550 
2555 
2560 
2565 
2570 
2575 
25:31-3 
25:=:5 
2590 
2595 
26~10 

26~J5 

2610 
2615 
2620 
2625 
26::::0 

dr:. lc.se#:3 
next .j 
-fcw· j = 1 tc. n'-~ 

Pt~ i nt II ~" .r '-~':'1$ (.j ::. ; II son k.:.ntt-·.:. lu II 
-f U:= le-f-I;$ (1_~"'1$ (.j ) .r 6::' + II f··'son II i =n':'1':: j ) *mci (.j ):+:2 
-f 1 :t-= le-ft$ ('-~':'1$':: j ) .r :::: ) + II ,'·":'1 101.1.1 II : -f2$= le-ft$ (U':'1$'::.j:> .r ::::) + II ..-' i s i k II 
r:k.pen# 1 F (-f 1$) .r d 1 
dopen#2,(-f1$),dl 
dopen#3 F(-f2$),d2 
-fOt' 1= 1 t.::r ';;'1 C j :;. 
-for s=1 to nm(j) 
i=i+1 
t-·er:.·:·t-·d# 1 .r ( i ) : i nt='I_~t# 1 , h-f;·~ 
t-·er:.':w·d# 1 .r ( i ) .r 6 : i nput# 1 .r t.E":;' 
t-·e·:.·:w·d# 1 .r ( i ) .r 13 : i npl_~t# 1 .~ .:'.1.1.1$ 
t-·er:.c.t~d# 1 F ( i ) .r 21 : i np'-~·t# 1 .r .:..t$ 
t-·er:.·:·t-·d# 1 , ( i :;. F 2:::: : i npl_~t# 1 .r .:.r$ 
rer:.ord#1,(i)F25:input#1,ur~ 

t-·er:.crt"·d# 1 , ( i ) .r 33 : i t"Jt:'I_~t.# L ke;·~ 
rer:.ord#1F(i),40:input#1Fgl~ 

rer:.ord#1,(i),45:input#1,gm% 
rer:.ord#1F(i)F55:input#1,is~ 

re~ord#1,(i),60:input#1,yk% 
rer:.ord#1,(i:;'F68:input#1,i~~ 
rer:.ord#1,(i),78:input#1,si% 
rer:.ord#1,(i:;',85:input#1,sm~ 

p=l : 11=0 
11=11+1 
rer:.ord#2 F(i),(p):input#2,kg$(11) 
i -f \'<':'1$=" 0~J~3 II ':,iotc. ;2650 
rer:.ord#2 FCi),(p+4):input#2,og$(11) 

2640 rer:.ord#2,(i)F(p+6):input#2,~n%(11) 
2645 rer:.ord#2 F(i),(p+11):input#2 Fgt%(11) 
2647 p=p+19 : goto 2620 
2650 p=1 : j .. i=0 
2655 J.j=.jj+l 
2660 rer:.ord#3,(i),(p):input#3,ki$(jj) 
2665 rer:.ord#3,(i),(p+4):input#3,oi$(jj) 

t-·ec.ot-·d#::::, ( i ) , (p+6) : i t-IPI_~t#3, i .;.;~ (.j j ) 
rer:.ord#3,(i),(p+11):input#3,it%(jj) 
p=p+19 : go to 2655 
i -f I.::i$(j.j )="000" ':,ioto 2685 
pr i nt h-f;·~t.:;.,b (3) t.;..$t.:.,b ( 11 ) .E<J.t.I$t.:;.,b ( 18) a.t$; .E<.r·$t.E<J:. (22) w·-·;-;: ; 
Pt~ i nt t.:.}) (29) ker! t.9b (35) ; 

145 

2670 
2675 
2680 
2682 
26:35 
26:36 
26:37 pro i nt g l%tab (4~1) "'1ro;~tab (50) i S;-:t.9,b (56) yk%t.9J:. (65) lm;-:t.aJ:. (74) s i ;-:: 



2690 ~or kk=l to 11-1 
2695 print kg$(kk),og$(kk),gnX(kk),gt%(kk) 
27~Z10 ne::-::t kk 
2705 ~or kk=l to jj-1 
2710 Pt~int ki$(kk) .• cli$(kk),. i·",;! (kk) ._ i t;'~(kk) 
2715 next kk 
2720 ne::·::t s 
2725 t"I6'>~t 1 

27~:5 I:~I:: 11:'5e#2 
274~3 ck. l.;:.se#:::: 
2745 t"·le~<t . .1 
275~3 dopen# 1 .' "I~t.",.n i m.····sOt) II .' d 1 .,1.1) 

2755 ~or i=l to nu 
2760 ng(i)=ng(i)+g(i):print#l,.ng(i):print#l,.wnX(i) 
2765 t"le>~i: i 
2770 de lelse# 1 
279(1 end 

146 
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