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انتًىٌم الاصغر انًقذو يٍ يؤسسح انتًٍُح الاجتًاػٍح تىلاٌح 
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يحًذ الأيٍٍ ػٍسى د.                      أياًَ يحًذ آدو ػثذالله  

 دػاء يحًذ ػثذ انقادر

 يحًذ خانذ احًذ خانذ

 

 



 أ 

 

 الآيــــــــــــة

 قال تؼانى:

  ( ِِ َٔانْأَرْضِ يَثَمُ َُٕرِ َٕادِ  ًَ ُّ َُٕرُ انطَّ انهَّ

ًِصْجَبذُ فِٙ زُخَبخَخٍ انسُّخَبخَخُ  َٓب يِصْجَبذٌ انْ ًِشْكَبحٍ فِٛ كَ

ْٚتََُٕخٍ نَب  ٍْ شَدَرَحٍ يُجَبرَكَخٍ زَ ٌّ ُٕٚلَذُ يِ ْٕكَتٌ دُرِّ َٓب كَ كَأََّ

َٔنَب  ُّ شَرْلَِّخٍ  ًْطَطْ ْٕ نَىْ تَ َٔنَ َٓب ُٚضِٙءُ  ْٚتُ غَرْثَِّخٍ َٚكَبدُ زَ

ٍْ َٚشَبءُ  ِِ يَ ُّ نُُِٕرِ ْٓذِ٘ انهَّ ََبرٌ َُٕرٌ عَهَٗ َُٕرٍ َٚ

ْٙءٍ عَهِٛىٌ ( ُّ ثِكُمِّ شَ َٔانهَّ ُّ انْأَيْثَبلَ نِهَّبشِ   ََٔٚضْرِةُ انهَّ

 صدق الله العظيم
 

 

 ( سىرج انُىر ، اٌَح رقى )
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 إلى من جرع الكأس فارغاً ليسقيني قطرة حب 

 إلى من كلّت أنامله ليقدم لنا لحظة سعادة 

 إلى من حصد الأشواك عن دربي ليمهد لي طريق العلم 

إلى القلب الكبير والدي العزيز    

 

 إلى من أرضعتني الحب والحنان 

 إلى رمز الحب وبلسم الشفاء

ياض والدتي الحبيبة  إلى القلب الناصع بالب   

 

 إلى القلوب الطاهرة الرقيقة والنفوس البريئة إلى رياحين حياتي إخوتي 

 

الآن تفتح الأشرعة وترفع المرساة لتنطلق السفينة في عرض بحر واسع مظلم هو بحر 

الحياة وفي هذه الظلمة لا يضيء إلا قنديل الذكريات ذكريات الأخوة البعيدة إلى الذين 

حبوني أصدقائيأحببتهم وأ  

 الى الذين بذلوا كل جهد وعطاء لكي اصل إلى هذه اللحظة أساتذتي

 اليكم جميعاً اهدي هذا الجهد.

 نهدي إليكم نفوسنا وقلوبنا

 فعزيزة تهدى لخيرعزيز
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 الشكر والتقدير 
 

في هذا اليوم الباسم الجميل وبعد عناء ومشقة طريق طويل كنتم انتم 

والدليل نهديكم بعضاً مما نكنه من حب وإحترام لنا فيهالنور 

وتقدير ولو أننا نقف دائماًأمام ما قدمتموه لنا عاجزين عن التعبير 

والتصوير نسأل الله عز وجل أن يجزيكم عنا خير الجزاء وأن يجعل كل 

 ماقدمتموه لنا في ميزان حسناتكم حفظكم اللهورعاكم

 

 خص بالتقدير والشكر أو

 عيسى قرشي محمد الأمين/ د

 الذي نقول له بشراك قول رسول الله صلى الله عيه وسلم :       

" إن الحوت في البحر ، والطير في السماء ليصلون على معلم الناس 

 الخير "

. وجميع الـذين كانوا  / عبدالعزيز العبيد خالأوكذلك نخص بالشكر 

الظلمة التي كانت تقف  يــــضـــيءعونـــاً ليفي بحثي هذا ونـوراً 

أحياناً في طريقنا الى من زرعوا التفاؤل في دربنا وقدموا لنا 

المساعدات والتسهيلات والأفكار والمعلومات ، دون أن يشعروا 

 بدورهم بذلك فلهم منا كل الـشكر والتقدير .
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Abstract 

 

Discriminant Function is a conventional statistical technique used for 

data classification problem. Discriminant Function  is a model-based 

method, and it uses linear model structure. Another technique used for 

classification is feed forward artificial neural networks. Feed forward 

artificial neural network is a data-based method which can model 

nonlinear models through its activation function. In this study, a 

hybrid approach of model-based  Discriminant Function technique and 

data-based artificial neural network was proposed for classification 

purposes. The proposed approach was applied to profits from micro 

finance data, and obtained results were compared. It was seen that the 

proposed hybrid approach was superior to  Discriminant Function and 

feed forward artificial neural networks with respect to many criteria. 

Hybrid algorithm was applied in the classification ofpofits  from micro 

finance , where was reached the following conclusions: 

Applying Discriminant Function  model to study data the percentage 

of correct classification 66.6% , but for the way artificial neural 

network proportion of correct classification amounted to 78%, while 

the percentage of correct classification when you follow the hybrid 

algorithm is 88.8% .through the findings of her study had to be a 

recommendation hybrid algorithm in the following classifications 

future . As we also recommend building a hybrid algorithm using 

logistic regression  and artificial neural networks. 
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1-3Discriminant Function
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The Linear Discriminant Function For Two Group 
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The Linear Discriminant Function  More Than Two Group: 
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No of discriminant function = min (P,k-1) . 
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60.40% 0.40% 3.40% 43.20% 13.40% 
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24 1 6 14 3 2111
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5 0 1 4 0 
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F
 Tests Of Equality Of Group Means 

F             Willks Lambda    Variables         
1.638 1.990    
2.626 .984    

2.854 .983    

8.729 .950    

37.405 .815    

1.393 .992    

6.219 .964    
4.691 1.972    
1.294 1.998    
8.984 1.948     
34.901 1.826     
3.480 1.979     
9.330 1.947     

spss)

  

F

   

F

F
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Standardized Canonical Discriminant  

Function Coefficients 

 
 

Function 

1 2 3 

   1.156 -.1040 1.025 

    1.091 -1.296 1.493 

   -1.462 1.519 1.296 

   1.161 -.1054 1.399 

   1.440 .069 -1.075 

   -1.065 1.149 1.203 

   1.181 -.1664 1.171 

   1.059 .1082 -1.662 

   -1.027 -.1017 -1.311 

    1.220 -1.302 -1.207 

    1.528 1.233 1.115 

    1.169 1.119 -1.313 

    1.066 1.325 1.295 

spss
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  = 0.156                                          

                                                  

         
  =-0.04                                           

                                                   

         
  =0.025                                           

                                                   

         

Classification Function Coefficients 

 
 

 

 

1000

 

1111

2111 

2111

11111  

11111

 

   1.088 1.459 1.730 1.946 

    7.111 7.576 7.103 6.772 

   6.592 5.356 5.493 3.066 

   2.240 2.633 2.848 2.297 

   1.378 1.937 1.675 1.982 

   5.752 5.632 5.751 5.192 



56 

 

     

   7.173 8.160 6.837 8.527 

   4.208 4.161 4.508 6.022 

   3.949 3.855 3.763 4.438 

    1.433 1.883 1.745 2.806 

    3.780 4.902 6.858 6.559 

    1.189 1.285 1.561 1.822 

    -1.701 -1.715 1.660 -1.505 

(Constant) -35.883 -39.706 -43.652 -46.368 

spss 

 ̀                                               

                                         

                           
 ̀                                                 

                                        

                            
 ̀                                                

                                         

                           
 ̀                                                 
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Sig.Willks LambdaTest Of Function(s) 

1.000 1 .651 1 through 3 

1.062 1.930 2 through 3 

1.829 1.987 3 

spss 

A = 0.651 
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Predicted Group Membership 
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Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 

2 1 2 2 2 5 2 2 2 1 2 1 1 1 

2 0 2 2 1 2 3 2 2 1 2 2 1 0 

2 1 2 1 1 1 3 2 2 1 1 1 1 0 

1 1 1 2 1 1 3 2 2 2 3 1 4 0 

1 0 1 1 1 1 4 2 2 1 1 1 1 0 

3 1 1 1 1 1 4 2 1 1 1 1 4 0 

4 1 2 1 1 2 3 2 2 1 1 1 3 0 

3 0 1 1 3 1 4 1 1 1 1 1 4 0 

1 0 2 1 2 2 2 2 2 2 1 1 3 1 

2 0 2 2 2 4 4 1 2 1 3 2 4 0 

1 1 1 1 1 1 3 2 1 1 1 1 2 1 

2 1 1 1 2 2 2 2 2 1 1 1 3 1 

2 0 1 1 1 1 4 2 2 1 1 1 1 0 

2 1 1 1 0 1 5 2 1 1 1 1 1 0 

2 1 2 1 1 2 3 1 1 0 1 1 3 0 

3 0 1 1 1 1 3 1 1 2 1 1 1 0 

1 1 1 2 1 2 3 2 1 1 3 2 3 0 

1 0 1 2 0 1 3 2 1 1 1 1 1 0 

1 0 1 2 1 1 3 2 1 1 1 1 1 0 

1 0 1 2 1 3 3 2 1 1 2 2 4 0 

1 1 1 2 0 1 3 2 1 1 1 1 1 0 

1 1 1 2 1 1 4 2 2 1 2 2 3 0 

2 1 1 2 1 2 3 2 1 1 3 2 3 0 

2 0 2 2 1 3 1 2 1 1 3 2 4 0 

1 0 1 2 1 1 2 2 1 1 2 1 3 0 

2 0 2 1 1 2 4 2 2 1 3 2 3 0 

1 1 1 1 1 1 4 2 1 1 1 1 1 0 

2 1 2 1 1 1 3 2 2 1 1 1 1 0 

2 0 1 1 1 1 3 2 1 1 1 1 1 0 

1 1 2 1 1 1 3 2 1 2 1 1 1 0 

1 1 1 1 0 1 2 1 1 1 1 1 1 0 

1 1 1 1 0 2 2 1 1 2 1 1 1 0 

1 0 1 1 0 1 4 2 1 1 1 1 1 0 

2 1 1 1 2 3 2 2 2 1 2 1 1 0 

2 1 2 2 0 3 2 2 2 0 2 2 2 1 

2 1 1 2 1 2 2 2 2 0 2 2 2 1 

2 1 2 1 1 1 4 2 2 1 1 1 2 0 

1 1 1 1 2 1 4 1 2 1 1 1 4 0 

3 1 1 2 1 2 2 2 1 1 3 2 3 0 

2 1 1 2 2 2 3 2 1 1 2 2 3 0 

3 1 1 2 2 4 2 2 1 1 3 2 3 1 

3 1 2 2 1 3 3 2 1 1 2 2 3 1 

3 1 1 2 1 3 3 2 1 1 2 2 3 1 

1 1 1 2 2 1 1 2 2 0 2 1 1 0 

 انًلاحق  5-5

 فٙ انذراضخ انًطتخذيخ( ٕٚضر انعُٛخ 1-5خذٔل رلى )
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2 0 2 2 2 2 2 1 1 0 3 3 3 0 

1 0 1 1 1 1 3 1 1 1 1 1 1 0 

1 1 2 1 1 1 3 2 1 2 1 1 2 0 

1 0 1 1 1 1 3 2 1 1 1 1 3 0 

2 1 2 2 1 1 3 2 1 1 1 1 4 0 

2 1 2 1 1 1 3 2 1 1 1 1 3 0 

2 1 2 2 1 1 4 2 2 1 1 1 4 0 

2 1 2 1 1 1 3 2 2 1 1 1 3 0 

2 0 2 1 1 1 4 2 1 1 1 1 4 0 

1 0 2 1 1 1 4 2 2 1 2 1 4 0 

1 0 1 1 1 1 3 2 1 1 1 1 4 0 

2 1 2 1 1 1 3 2 1 1 1 1 3 0 

1 1 1 2 1 1 5 2 1 1 1 1 3 0 

1 1 2 2 1 1 3 2 1 1 1 1 3 0 

1 1 1 2 1 1 3 2 1 1 1 1 4 0 

1 1 1 1 1 2 3 2 2 1 1 1 4 0 

2 1 1 1 1 1 3 1 1 1 1 1 1 0 

1 1 1 2 1 1 3 2 1 1 1 1 2 0 

2 1 2 1 1 2 2 2 1 2 1 2 4 0 

2 0 1 2 1 2 3 2 2 2 1 1 4 0 

2 1 1 2 1 2 2 2 1 1 1 2 4 0 

2 0 1 1 1 1 3 2 1 1 1 1 4 0 

2 1 2 1 1 1 4 2 2 1 1 1 4 0 

2 1 1 2 1 1 2 2 1 1 1 1 4 0 

1 0 2 1 1 1 3 2 1 2 1 1 3 0 

2 1 2 1 1 2 2 2 2 2 1 1 3 0 

1 0 2 1 1 1 3 1 1 1 1 1 1 0 

1 1 1 2 1 1 4 2 1 1 1 2 4 0 

2 1 1 2 0 1 3 2 1 1 2 2 4 0 

1 1 1 2 1 1 4 2 1 2 2 1 3 0 

1 1 1 2 1 1 4 2 1 0 2 1 3 0 

1 1 2 2 0 1 3 2 1 2 2 1 3 0 

1 1 2 2 1 1 4 2 1 1 2 1 4 0 

1 1 2 2 1 1 4 2 1 1 1 1 4 0 

1 1 1 2 1 1 3 2 1 1 1 1 3 0 

1 1 2 2 1 1 3 2 1 1 1 1 3 0 

1 1 1 2 1 1 4 2 1 0 1 1 3 0 

2 1 1 2 1 5 4 2 2 1 2 2 4 0 

1 1 1 1 1 1 3 2 1 1 1 1 4 0 

1 1 1 2 1 1 3 2 1 1 1 1 3 0 

1 1 2 1 1 1 4 2 1 1 1 1 3 0 

1 1 1 1 1 1 4 2 1 1 1 1 2 0 

2 1 2 1 2 1 2 2 1 1 1 1 1 0 

1 1 2 2 0 1 3 2 2 1 1 1 2 0 
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1 0 1 2 1 1 3 2 2 1 1 1 3 0 

3 1 2 2 1 2 4 2 2 1 1 3 2 0 

2 1 1 2 1 1 4 2 2 1 1 2 2 0 

3 1 1 2 1 4 3 2 2 1 2 3 3 0 

2 1 2 2 1 5 2 1 2 1 2 3 3 1 

1 1 1 2 1 1 3 2 1 2 1 1 3 0 

1 1 1 2 1 1 4 2 1 1 1 1 4 0 

2 1 1 2 1 1 3 2 2 1 2 2 3 0 

2 1 1 2 1 4 4 2 2 1 1 2 3 1 

2 1 1 1 1 1 4 2 1 2 1 1 3 0 

2 1 2 1 1 1 2 2 2 2 1 1 4 0 

1 1 2 1 1 2 4 2 2 1 1 1 1 0 

2 0 2 1 1 1 4 2 2 1 1 1 1 0 

2 0 1 1 2 1 4 2 1 2 1 1 2 0 

2 1 2 1 1 1 3 2 1 1 1 1 3 0 

1 0 2 1 1 2 3 2 2 1 1 2 2 0 

1 1 1 2 0 1 3 2 2 1 3 1 1 0 

1 0 2 1 0 1 3 1 2 2 1 1 1 0 

2 1 2 1 1 1 3 2 1 2 1 1 4 0 

2 1 2 1 2 1 4 2 2 2 2 1 1 0 

1 1 1 2 1 1 4 2 1 1 1 2 4 0 

2 1 1 2 0 1 4 2 1 1 1 2 1 0 

1 1 1 2 2 1 3 2 1 0 1 1 2 0 

1 0 2 2 1 1 4 2 1 1 2 2 4 0 

1 1 1 2 1 1 3 2 1 2 1 1 2 0 

1 1 1 2 0 1 3 2 1 1 1 1 3 0 

1 1 1 2 2 1 4 2 1 1 2 1 3 0 

1 1 2 2 2 1 1 2 1 1 3 1 4 0 

1 1 1 1 1 1 2 1 1 1 1 1 1 0 

1 1 1 2 1 1 3 1 1 1 1 1 4 0 

1 1 1 2 1 1 3 2 1 2 2 1 3 0 

1 1 1 2 1 1 3 2 1 1 1 1 3 0 

2 0 2 1 1 1 2 1 2 1 1 1 1 0 

1 0 2 1 1 1 2 2 2 1 1 1 3 0 

1 1 2 2 1 2 3 2 1 1 2 1 4 0 

1 1 1 1 0 1 5 1 1 1 1 1 4 0 

1 1 1 2 1 1 3 2 1 1 2 1 2 0 

1 1 2 2 1 2 3 2 2 1 1 1 3 0 

2 1 1 2 1 2 3 2 2 1 1 2 4 0 

1 0 1 2 1 1 2 2 2 1 1 1 3 0 

2 1 2 1 1 1 3 2 1 1 1 1 2 0 

2 0 2 1 1 1 3 2 1 2 1 1 4 0 

1 0 1 1 2 2 4 2 1 1 2 2 1 0 

2 0 2 1 2 2 2 2 1 1 1 1 2 0 
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2 1 1 1 2 2 3 2 2 1 1 1 2 0 

1 1 1 1 1 1 4 2 2 1 1 1 4 0 

1 0 2 1 0 1 4 2 1 1 1 1 2 0 

1 1 1 1 1 1 4 2 2 1 1 1 4 0 

1 0 1 1 1 1 4 2 1 1 1 1 1 0 

1 0 1 2 2 1 3 2 1 1 1 1 1 1 

2 0 1 1 2 3 4 2 2 1 2 3 2 0 

1 0 1 1 2 2 4 2 1 1 2 2 1 0 

2 0 2 1 1 3 4 2 1 1 1 1 1 1 

1 0 2 2 0 1 4 2 1 0 2 1 2 0 

1 1 1 2 1 1 2 2 1 1 1 1 1 0 

1 0 2 1 1 2 3 2 2 1 1 1 1 0 

1 1 2 1 1 1 3 2 2 1 1 1 1 0 

1 1 2 1 1 1 3 2 2 1 2 1 1 0 

1 0 1 2 1 1 4 2 2 1 1 1 1 0 

1 1 2 1 1 1 4 1 1 1 1 1 1 0 

2 1 2 1 1 2 3 2 2 1 1 1 1 0 

2 1 1 1 1 1 4 2 1 1 1 1 4 0 

4 0 1 1 2 5 2 2 2 2 3 3 3 1 

2 1 2 1 1 3 2 2 2 0 3 1 2 1 

2 1 2 1 1 3 2 2 1 0 2 1 1 0 

1 1 1 1 1 1 4 2 1 1 1 1 1 0 

1 1 1 1 1 1 3 1 1 1 1 1 1 0 

1 1 2 1 3 2 4 2 1 1 1 1 1 0 

1 1 1 1 1 1 4 2 1 1 1 1 2 0 

2 1 1 1 1 1 3 2 1 1 1 1 1 0 

2 0 1 1 0 1 1 2 1 1 1 1 1 0 

1 0 1 2 0 1 2 2 1 1 1 1 1 0 

1 1 2 1 1 1 4 2 2 1 1 1 2 0 

1 1 1 1 1 1 2 2 1 1 1 1 2 0 

2 0 2 1 1 1 3 2 2 1 1 1 2 0 

1 1 1 1 1 1 4 2 2 2 1 1 1 0 

1 1 2 1 1 1 4 1 1 1 1 1 1 0 

1 1 1 1 1 1 2 1 2 0 1 1 1 0 

1 1 2 1 1 1 3 2 2 0 1 1 1 0 

1 1 1 1 1 1 4 2 1 1 1 1 1 0 

1 0 1 1 1 1 3 2 2 1 1 1 1 0 

2 1 1 1 1 1 4 2 1 1 1 1 1 0 

2 1 2 1 1 1 4 2 2 1 1 1 1 0 

1 1 1 2 1 1 4 2 1 1 1 1 1 0 

2 0 1 1 1 1 4 1 1 1 1 1 1 0 

2 0 2 1 1 1 4 2 1 1 1 1 1 0 

2 0 1 1 2 2 4 1 1 1 2 2 2 0 

2 0 1 1 2 2 4 1 1 1 2 2 1 0 
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3 0 1 1 2 2 4 2 1 1 2 2 1 0 

2 1 1 1 1 1 4 2 1 1 1 1 2 0 

3 1 2 1 2 2 3 2 2 1 1 1 1 1 

1 1 1 1 1 1 3 2 2 1 1 1 1 0 

1 1 2 1 1 2 4 1 1 1 1 1 1 0 

1 0 1 1 1 1 4 2 2 0 1 2 1 1 

2 1 2 1 1 2 4 2 2 0 1 1 1 0 

1 1 1 1 1 2 4 2 2 0 2 1 1 0 

3 1 1 1 2 4 2 1 1 0 2 3 2 1 

1 0 1 1 1 1 4 2 1 1 1 1 1 0 

2 1 2 1 1 2 4 2 2 0 1 1 1 0 

2 1 2 1 0 1 4 2 2 1 1 1 1 0 

2 1 2 1 1 1 4 2 2 1 1 1 1 0 

2 1 2 1 1 1 4 2 2 1 1 1 1 0 

2 1 1 1 0 1 3 2 1 1 1 1 1 0 

1 1 1 1 1 1 3 2 1 2 1 1 1 0 

1 0 1 1 1 2 3 2 2 0 1 1 2 0 

1 0 1 1 0 1 3 1 2 1 1 1 1 0 

1 1 2 1 1 1 3 2 2 1 1 1 1 0 

1 1 1 1 1 1 4 2 1 1 1 1 1 1 

1 1 1 1 1 1 2 1 1 1 1 1 1 0 

1 0 2 2 1 1 4 1 1 1 1 1 1 0 

1 0 1 2 1 1 2 2 1 1 1 1 1 0 

1 1 1 2 1 1 4 1 2 1 1 1 1 0 

2 1 2 1 1 2 4 2 2 1 1 1 2 1 

1 0 1 1 1 3 4 2 1 1 1 1 1 0 

2 1 1 2 1 3 3 2 2 1 3 1 1 0 

1 0 1 1 1 2 4 2 2 1 1 1 1 0 

1 0 1 1 1 1 3 2 1 1 1 1 1 0 

1 0 1 1 1 1 4 2 1 1 1 1 1 0 

1 0 1 1 1 1 4 2 1 2 1 1 1 0 

1 0 1 2 0 1 3 2 1 1 1 1 1 0 

1 0 2 1 1 1 3 1 2 1 1 1 1 0 

2 1 2 1 1 2 2 2 1 1 1 1 1 0 

1 0 1 1 1 1 3 2 2 0 1 1 4 0 

1 0 2 1 1 1 4 2 2 0 1 1 1 0 

2 1 2 1 1 1 4 2 1 1 1 1 2 0 

1 0 1 1 1 1 3 1 1 2 1 1 1 0 

2 1 2 1 1 2 3 2 1 1 1 2 1 0 

1 0 1 1 1 1 4 2 2 1 1 2 1 0 

1 1 1 1 1 1 3 2 1 1 1 1 1 0 

2 0 1 1 1 2 3 2 1 1 1 1 1 0 

2 0 2 1 1 2 3 2 2 1 1 2 1 0 

1 1 1 1 1 1 3 1 1 2 1 1 1 0 



74 

 

1 1 2 1 0 1 4 2 1 2 1 1 1 0 

1 1 1 1 1 1 4 2 1 1 1 1 1 0 

1 0 1 1 1 1 4 2 1 1 1 1 1 0 

1 1 2 1 1 2 4 2 1 2 2 1 1 0 

2 0 2 1 1 2 3 2 1 0 2 1 2 0 

1 0 1 2 0 1 3 1 1 1 1 1 1 0 

2 1 1 1 1 2 3 2 1 1 1 2 1 0 

1 0 1 1 0 1 3 2 1 2 1 1 1 0 

2 0 1 2 1 1 4 1 1 0 2 1 2 0 

1 1 1 2 1 1 3 1 1 2 1 1 1 0 

1 1 1 2 0 1 3 1 1 1 1 1 1 0 

1 1 1 2 0 1 3 1 1 0 1 1 1 0 

1 1 2 1 0 1 3 1 1 1 1 1 1 0 

1 0 1 2 1 1 3 1 1 1 1 1 1 0 

1 0 1 2 0 1 1 1 1 1 1 1 1 0 

1 1 2 2 2 4 3 2 2 1 2 1 1 0 

1 0 1 2 1 1 3 1 1 0 1 1 1 0 

1 1 1 2 0 1 3 1 1 0 3 1 1 0 

1 0 1 1 0 1 2 1 1 1 1 1 1 0 

2 0 1 1 0 2 4 1 1 1 2 1 1 0 

1 0 1 2 0 1 4 2 1 0 1 1 1 0 

2 0 1 1 1 2 3 1 1 1 2 1 2 1 

1 0 1 2 1 1 3 2 1 1 2 1 1 0 

2 1 1 2 1 1 3 2 1 0 1 1 2 0 

1 0 2 2 1 1 4 1 1 0 1 1 1 0 

1 1 1 2 0 2 4 2 1 0 2 2 1 1 

1 1 2 2 1 1 4 2 1 0 1 2 1 0 

1 1 1 2 1 1 3 2 1 0 3 1 3 0 

1 0 1 2 1 1 4 1 1 0 1 1 1 0 

1 0 2 1 1 1 4 1 1 1 2 1 1 0 

1 1 1 1 1 1 3 2 1 1 1 1 2 0 

1 1 2 1 1 1 3 2 2 1 1 1 3 0 

1 1 1 1 1 1 3 2 1 1 1 1 2 0 

2 1 2 1 1 1 3 2 1 1 1 1 4 0 

3 1 2 1 1 1 3 2 2 1 2 1 4 0 

4 1 1 1 1 2 3 2 2 1 1 1 3 0 

4 1 2 1 1 2 3 2 2 1 2 1 4 0 

3 1 1 1 1 2 3 2 2 1 1 1 3 0 

2 1 1 1 1 1 3 2 2 1 1 1 4 0 

2 0 2 1 1 1 3 2 1 2 1 1 4 0 

1 1 1 2 1 1 4 2 1 2 2 2 2 0 

2 1 1 2 1 1 3 2 1 0 2 2 3 0 

2 1 1 2 1 2 3 2 1 2 1 3 3 0 

2 1 1 2 1 1 3 2 1 2 2 3 3 0 



75 

 

1 1 1 2 1 3 3 2 1 2 1 2 2 0 

2 1 1 2 1 1 3 2 1 1 2 2 2 0 

2 0 1 2 1 1 3 2 1 2 3 3 3 0 

1 0 1 1 1 1 3 2 1 1 1 1 4 0 

1 0 2 1 1 2 3 2 2 0 1 1 2 0 

1 0 1 1 1 1 4 1 1 1 1 1 1 0 

3 1 1 2 0 1 4 1 1 1 1 1 1 0 

2 1 1 1 0 2 2 2 1 1 1 1 3 0 

1 1 1 1 0 1 3 2 1 1 1 1 2 0 

1 1 2 1 1 1 2 2 1 1 1 1 4 0 

1 1 1 2 1 2 3 1 1 1 3 1 2 0 

1 1 1 2 1 4 3 2 1 1 3 2 2 2 

1 1 1 2 1 2 3 1 1 1 3 2 3 0 

1 1 1 2 1 2 3 2 1 1 3 2 2 0 

2 1 2 2 1 3 4 2 1 1 2 1 1 0 

2 1 1 2 0 2 3 2 1 1 3 2 4 0 

1 1 1 2 1 2 3 2 1 1 3 1 4 0 

3 1 2 2 1 2 4 2 2 1 3 2 3 0 

2 0 1 2 1 4 3 2 1 1 3 2 4 0 

1 1 1 2 1 2 4 2 1 1 3 2 4 0 

2 1 1 2 1 1 4 2 1 1 1 1 4 0 

2 1 1 1 1 1 4 2 1 1 3 1 3 0 

1 0 1 1 0 1 3 2 1 1 1 1 4 0 

1 1 2 1 0 1 3 2 1 1 1 1 4 0 

2 1 1 2 1 2 4 2 1 1 3 1 4 0 

1 0 2 1 1 1 3 1 1 1 1 1 4 0 

2 1 2 2 1 2 4 1 1 1 2 1 4 0 

3 1 1 2 1 4 3 1 1 1 1 2 4 0 

1 1 1 2 1 1 3 1 1 1 1 1 4 0 

1 1 1 2 0 4 3 1 1 2 2 2 4 0 

1 1 1 2 1 1 3 1 1 1 1 2 4 0 

1 1 2 2 1 2 3 1 1 1 1 2 4 0 

1 1 1 2 1 4 4 1 1 1 1 1 2 0 

2 1 2 2 1 5 2 2 2 1 2 1 4 1 

1 0 1 2 1 1 4 2 2 1 3 1 2 0 

1 1 1 2 1 1 3 2 1 1 1 1 2 0 

2 1 2 1 1 1 4 2 2 1 1 1 1 0 

2 1 1 2 0 1 2 2 1 1 2 1 4 0 

1 0 1 2 1 1 4 1 1 2 1 1 2 0 

1 0 1 1 1 1 3 1 1 1 1 1 3 0 

1 1 1 1 1 1 4 2 1 1 1 1 1 0 

1 0 2 1 2 1 2 2 1 1 1 1 1 0 

2 1 1 1 1 1 3 2 2 1 2 1 1 0 

2 1 1 2 1 2 2 2 1 1 2 1 1 0 



76 

 

1 1 2 1 1 1 3 2 1 1 1 1 4 0 

1 1 2 1 0 1 3 1 1 1 1 1 4 0 

1 1 1 1 1 1 4 1 1 1 1 1 1 0 

2 1 2 1 1 1 4 2 1 2 1 1 4 0 

1 1 1 2 1 1 2 2 1 2 2 1 4 0 

2 1 1 1 2 2 4 1 1 1 1 1 1 0 

1 0 1 1 0 1 3 1 1 2 1 1 4 0 

1 1 1 1 0 1 4 1 1 1 1 1 2 0 

1 0 2 2 1 1 4 2 1 0 1 1 3 0 

1 0 2 1 1 1 4 1 1 1 1 1 4 0 

1 1 1 2 0 1 4 2 1 0 1 1 3 0 

1 0 2 2 0 1 3 1 1 1 1 1 3 0 

2 0 1 1 1 1 4 2 1 1 3 1 2 0 

1 1 2 1 1 1 3 2 2 2 1 1 4 0 

2 0 2 1 1 1 3 2 1 1 2 1 3 0 

1 1 2 1 1 1 4 2 1 2 1 1 3 0 

1 1 2 1 3 2 4 2 2 1 1 1 1 1 

1 1 2 1 1 1 4 2 2 1 1 1 4 0 

1 1 1 2 0 1 3 2 1 1 1 1 1 2 

1 0 2 2 0 1 4 2 1 0 1 1 4 0 

2 0 1 2 1 1 3 1 1 1 1 1 3 0 

1 0 1 1 1 1 3 2 1 1 1 1 2 0 

1 1 1 2 1 1 1 2 1 1 1 1 1 0 

1 1 1 1 0 1 3 1 1 1 1 1 3 0 

1 1 1 2 1 1 1 2 1 1 1 1 1 0 

1 0 2 1 0 1 4 1 1 0 1 1 3 0 

1 0 1 2 0 1 4 2 1 1 3 1 1 0 

1 0 2 1 1 1 3 2 2 2 1 1 3 0 

1 1 1 1 0 1 3 1 1 1 1 1 1 0 

1 1 2 2 0 1 4 1 1 0 1 1 3 0 

2 1 1 2 1 5 4 2 1 2 2 2 1 2 

1 1 2 1 1 1 3 2 1 2 1 1 1 2 

2 0 2 1 1 1 4 2 1 1 1 1 1 0 

1 1 1 1 0 1 3 1 1 1 1 1 2 0 

1 0 1 2 1 1 4 2 1 2 1 1 1 0 

2 0 2 1 1 2 4 2 2 1 1 1 1 0 

1 0 1 2 0 1 4 2 1 1 1 1 4 0 

2 0 2 1 1 1 2 2 1 0 2 1 1 0 

1 0 1 1 2 1 4 2 1 0 3 1 2 0 

1 1 1 1 1 1 4 1 1 1 1 1 4 0 

1 1 2 2 1 1 4 2 1 2 1 1 1 0 

1 1 1 2 1 1 3 1 1 1 1 1 1 0 

1 1 2 2 1 1 3 2 1 2 1 1 1 0 

1 0 1 2 1 1 3 2 1 2 1 1 1 0 



77 

 

1 1 2 2 1 1 3 2 1 1 1 1 1 0 

1 1 2 2 0 2 3 2 2 0 1 1 3 0 

1 1 1 2 0 2 3 2 2 1 1 1 3 0 

2 1 1 2 0 2 3 2 2 1 1 2 3 0 

2 1 2 2 1 2 3 2 1 0 1 1 1 0 

1 1 2 2 1 2 3 2 2 0 1 1 3 0 

1 1 1 2 0 2 3 2 2 1 1 1 3 0 

1 1 1 2 0 2 3 2 2 1 1 2 3 0 

1 1 2 2 1 2 3 2 2 1 1 1 4 0 

1 1 2 2 1 2 3 2 2 0 1 1 3 0 

3 1 2 2 0 3 3 2 2 0 2 2 3 1 

1 1 2 2 0 3 3 2 2 1 1 2 4 0 

3 0 2 2 1 4 3 2 2 1 2 2 3 0 

2 1 2 2 1 3 4 2 1 2 1 2 3 1 

2 1 2 2 1 1 3 2 1 1 1 1 4 0 

1 0 2 2 1 1 4 2 1 1 3 1 2 0 

1 1 1 1 0 1 2 1 1 1 1 1 3 0 

1 1 1 1 1 1 3 1 1 1 2 1 1 0 

1 0 1 1 1 1 3 2 2 0 1 1 2 0 

2 1 1 1 2 1 3 2 2 1 1 1 2 0 

2 1 2 1 1 1 4 2 1 1 3 1 1 0 

2 1 1 2 1 2 4 2 1 1 2 2 4 0 

2 1 1 2 1 2 4 2 1 1 2 2 4 0 

2 1 1 2 1 2 4 1 1 1 1 2 1 0 

2 1 1 2 1 2 4 2 1 1 3 2 1 0 

1 1 1 2 1 1 4 1 1 1 1 1 1 0 

1 0 2 2 1 1 3 2 1 1 1 1 1 0 

1 1 1 2 1 1 3 2 1 1 1 1 1 0 

1 1 1 2 1 1 3 2 1 1 2 1 1 0 

1 0 2 2 1 1 3 2 2 1 2 1 1 0 

1 0 1 2 1 1 3 1 1 1 2 1 1 0 

1 1 2 2 1 1 3 1 1 1 2 1 1 0 

1 1 1 2 1 2 3 1 1 1 1 1 1 0 

2 1 1 2 1 1 3 2 1 1 3 1 1 0 

2 0 1 2 1 1 3 2 1 1 3 1 4 0 

2 1 1 2 1 1 3 2 1 1 3 1 2 0 

2 1 1 2 1 1 4 2 1 1 3 1 3 0 

1 1 1 2 2 5 3 2 2 1 3 2 4 0 

1 1 1 2 1 1 3 2 1 2 3 1 3 0 

2 1 2 2 1 1 3 2 1 1 3 1 1 0 

1 1 1 2 1 1 3 2 1 1 3 1 3 0 

1 1 1 2 1 1 3 2 1 1 2 1 3 0 

1 1 1 2 1 1 3 2 1 1 1 1 4 0 

1 1 1 2 1 1 3 2 1 1 1 1 4 0 



78 

 

1 1 2 2 1 1 3 2 1 1 3 1 4 0 

1 1 1 2 1 1 3 2 1 1 3 1 4 0 

1 1 1 2 1 1 3 2 1 1 3 1 4 0 

2 1 1 1 3 2 4 1 1 1 1 1 1 1 

2 1 1 2 0 1 3 2 1 1 3 1 4 0 

1 1 1 2 0 1 3 2 2 1 3 2 4 0 

1 0 1 1 0 1 3 2 1 1 1 1 1 0 

2 0 2 1 2 2 1 2 1 1 3 1 1 1 

4 1 1 2 1 2 3 2 1 1 3 3 2 0 

1 1 2 1 1 1 4 2 1 1 1 1 1 0 

1 1 1 1 2 2 4 2 2 0 1 1 2 1 

2 0 1 1 1 1 2 2 1 1 1 1 1 0 

1 0 1 1 1 1 2 1 1 1 1 1 1 0 

1 1 2 1 0 2 4 1 1 0 1 1 1 0 

2 0 1 1 0 1 3 2 2 1 1 1 1 0 

1 1 1 1 1 2 4 2 1 1 1 1 1 1 

2 1 1 1 1 2 4 2 1 0 2 2 3 1 

1 1 1 1 1 1 4 2 1 1 1 1 1 0 

1 1 1 2 1 1 4 2 1 1 1 1 1 0 

1 1 1 2 1 1 2 2 1 1 1 1 2 0 

1 0 2 2 0 1 4 2 1 0 1 1 3 0 

1 0 2 2 2 1 1 2 2 0 1 1 2 0 

1 1 2 2 2 2 2 2 1 0 3 2 3 0 

2 1 1 2 1 2 2 2 1 1 1 2 2 0 

2 1 1 2 0 2 1 2 1 0 2 1 2 1 

1 1 1 2 1 2 2 1 1 0 3 1 2 0 

2 1 2 1 1 2 4 2 2 1 2 2 2 0 

1 0 1 1 1 2 2 2 2 2 1 1 2 1 

1 0 2 1 1 1 3 1 1 0 1 1 1 0 

1 1 1 1 0 1 4 1 1 1 1 1 1 0 

1 0 2 1 0 2 3 2 1 2 1 1 1 0 

1 0 2 1 0 1 3 1 1 0 1 1 1 0 

2 1 1 1 1 2 2 2 2 2 2 2 2 0 

1 0 1 1 0 2 4 1 1 1 1 1 1 0 

2 0 2 1 2 2 2 1 1 1 2 2 3 0 

1 0 1 1 1 1 2 2 1 2 3 1 1 0 

1 0 2 1 1 1 2 2 2 2 1 1 1 0 

2 0 2 1 1 1 2 2 1 1 1 2 3 0 

1 0 1 1 1 1 4 2 1 1 1 1 2 0 

2 1 1 1 2 2 2 2 2 1 1 2 3 0 

2 0 1 2 1 3 2 2 2 1 1 1 3 1 

2 1 2 1 2 2 2 1 1 1 1 1 4 0 

2 0 2 2 1 2 2 2 1 1 2 1 3 0 

3 1 1 2 2 5 2 2 2 1 2 3 3 1 



79 

 

1 0 2 2 1 1 4 2 2 1 1 1 3 0 

1 1 1 2 1 1 4 2 1 0 2 1 2 0 

1 1 1 2 1 1 4 2 2 0 1 1 3 0 

1 1 2 2 1 1 2 2 1 0 1 1 1 0 

1 1 2 1 0 2 4 2 1 2 1 1 1 0 

2 1 2 1 1 3 2 2 1 0 2 2 2 1 

1 0 2 1 1 1 4 2 1 0 1 1 1 0 

1 1 2 1 0 3 2 2 1 0 1 1 1 0 

1 0 2 2 0 1 3 2 1 1 1 1 1 0 

1 0 1 1 1 1 4 1 1 0 1 1 2 0 

1 0 1 1 1 1 4 2 1 1 1 1 4 0 

1 1 1 2 1 1 4 2 1 2 2 1 1 0 

1 0 1 1 2 1 3 2 2 1 1 1 1 0 

2 0 2 1 2 4 4 1 1 1 1 2 2 0 

1 1 1 1 1 1 4 1 1 1 1 1 4 0 

2 0 2 1 1 1 4 2 2 1 1 1 1 0 

1 1 2 1 1 1 3 2 2 1 1 1 1 0 

2 1 1 1 1 2 4 2 1 1 1 2 2 1 

2 1 1 2 1 3 4 2 1 0 2 1 2 1 

2 1 2 2 0 1 3 2 1 1 3 1 3 0 

3 1 1 2 1 3 3 2 1 1 2 2 3 1 

1 1 1 2 1 1 4 2 2 2 1 1 2 0 

1 1 1 2 1 1 3 2 2 0 3 1 3 0 

2 0 2 1 1 1 4 2 2 1 1 1 4 0 

3 1 2 1 2 4 1 1 1 0 2 2 2 0 

1 0 2 1 0 1 3 2 1 0 1 1 1 0 

1 0 2 1 0 2 4 1 1 0 1 1 1 0 

1 0 2 1 1 1 4 1 1 1 1 1 3 0 

1 1 2 1 1 1 2 1 1 1 1 1 2 0 

1 1 2 1 1 1 4 1 2 2 1 1 2 0 

1 0 2 1 1 1 4 2 1 1 1 1 3 0 

1 1 2 1 1 1 4 2 1 1 1 1 4 0 

1 1 1 1 1 2 1 1 1 1 2 1 2 0 

1 1 2 2 1 1 4 1 1 1 1 1 3 0 

2 1 2 1 1 2 2 2 2 2 3 2 2 0 

1 0 2 1 1 1 3 1 2 1 1 1 1 0 

2 1 2 1 1 2 4 2 2 1 1 1 1 0 

2 1 1 1 1 2 1 2 2 1 2 1 1 0 

2 1 1 1 1 1 4 2 1 1 1 1 1 0 

2 0 1 1 2 4 4 2 2 2 1 2 1 0 

1 1 2 1 1 2 4 2 2 1 1 1 1 0 

1 1 2 1 1 2 4 1 2 1 1 1 1 0 

1 0 1 1 1 1 4 2 2 1 1 1 1 0 

1 1 1 1 1 1 4 2 1 2 1 1 1 0 



80 

 

 

 

1 0 2 2 0 1 4 2 1 0 3 1 2 0 

2 1 1 2 0 3 2 2 2 0 2 1 1 1 

2 1 2 1 2 1 2 2 1 0 2 1 2 0 

1 1 1 1 1 1 2 2 1 1 1 1 1 0 

2 0 2 1 1 2 2 2 1 1 1 2 1 1 

3 0 1 2 0 3 4 2 1 2 2 3 3 1 

1 0 1 1 0 1 4 2 2 1 1 1 1 0 

2 1 1 1 1 1 4 2 1 0 2 2 3 0 

1 0 1 1 1 1 2 2 1 1 1 1 2 0 

2 0 1 1 3 2 4 2 1 1 1 1 3 0 

3 1 1 1 1 2 4 1 2 1 2 1 3 0 

2 1 2 1 3 2 4 2 2 1 2 1 2 0 

2 1 2 1 3 2 4 2 1 1 1 1 3 0 

1 0 2 1 1 1 3 1 1 1 1 1 4 0 

1 0 2 1 0 1 1 1 1 1 1 2 4 0 

1 1 2 1 1 1 4 1 1 1 1 1 2 0 


