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Abstract: Decision support system is an interactive system to support decision-making process through the alternatives derived from 

the processing of data, information and design models. In this research will build a decision support system modeling for the 

determination of admission scholarship, as long as this problem of determining admission scholarship often become obstacles in 

distribution and is not directed at the destination as expected. Therefore, in order to give a better result and overcome obstacles in the 

distribution of scholarships. The problems of determining admission scholarship will be resolved through Fuzzy approach to the 

Analytic Hierarchy Process (AHP) is modeled in a decision support system modeling. Where Fuzzy will perform the functions of 

representation based membership in the assessment criteria. So the results given Fuzzy will be approached with the weight vector 

given by the Analytic Hierarchy Process (AHP) which would then be carried out by the ranking process Analiytic Hierarchy Process 

(AHP) to determine the best alternative will be selected as scholarship recipients. After Fuzzy AHP approach in modeling decision 

support systems, particularly in the determination of admission scholarships and given very good results and focus on the goal as 

expected. 
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1. INTRODUCTION 
Decision support system is an interactive system in support of 

the decision making process through alternative obtained from 

the processing of data, information and design models1. 

Decision-making is needed to accelerate the process of 

achieving a more focused goal. Decision support system has 

been widely used to resolve problems within an organization. 

Because the decision support system is considered capable of 

helping to solve any problems and provide better results. The 

concept of decision support systems are often used to solve 

the problem, because the decision support system is 

considered capable of giving a good decision in resolving the 

issue2. Many decision support system used to resolve 

problems using method such as topsis, Simple Additive 

Weighting (SAW) and Weight Product for grading problems 

with the aim to get the best alternative will be selected 

through a decision support system. That problem has been 

solved in many different cases with good results. 

So far, the problem of determining admission scholarship 

often become obstacles in distribution and is not focused on 

the goal as expected, that the settlement is often solved using 

decision support systems3. To provide a good change and 

focused on the goals, especially in the determination of 

admission scholarship, is expected to give a good result and 

more efficiently through a decision support system. To give a 

good result, researchers will make a change to build a 

decision support system modeling approach to the fuzzy 

Analytic Hierarchy Process (AHP) to resolve the problem of 

determining admission scholarships through the assessment 

criteria of each alternative to determine the scholarship 

recipients. 

Fuzzy set theory is a mathematical framework used for the 

present uncertainty, ambiguity, inaccuracy, lack of 

information and partial truth (Tettamanzi, 2001). While the 

Analytic Hierarchy Process (AHP) is a method to process 

multiple criteria complex problem into a hierarchical model 

(Warston school, 1970). Hierarchy is defined as a 

representation of a complex problem into a multi-level 

structure, where the first level is the goal, which is followed 

by the level of criteria, sub-criteria, and so on down to the last 

level is an alternative level5. 

In this study, will be developed a decision support system 

modeling is static on the assessment criteria with fuzzy 

approach and Analytic Hierarchy Process (AHP) in 

determining admission scholarship. The research conducted to 

determine the extent of change for the better given by the 

decision support system modeling approach to the fuzzy 

Analytic Hierarchy Process (AHP) in the evaluation of each 

criterion, so that with the decision support system modeling 

with fuzzy AHP4, especially in the assessment criteria a 

criteria of each alternative to determine the best alternative 

would have been able to give a good result as expected. 

2. METHODOLOGY 
Build a decision support system modeling with fuzzy and 

Analytic Hierarchy Process (AHP) in determining admission 

scholarship it is necessary to provide a modeling as in figure 

1. 
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Figure 1.  Model system in determining admission scholarship 

The criteria will be assessed in determining acceptance of the 

scholarship are: criteria GPA (C1), parental income (C2), a 

dependent parent (C3) and distance (C4). Based on the criteria 

assessed, the decision support will form a decision on any 

criteria table with the number of alternatives that will be 

tested are six alternatives6, as Table 1 below: 

Table 1. Decisions on each criterion for each alternative 

 Criteria 

Alternat

ive  

GPA  Parental 

income 

Dependent 

parents 

Distance  

A1 3.00 1.500.000 2 10 

A2 3.50 1.300.000 6 20 

A3 3.30 2.000.000 4 16 

A4 3.00 3.600.000 6 20 

A5 3.80 1.500.000 4 23 

A6 3.65 2.000.000 3 7 

 

1. The first Pase: 

         At first this pase, decision support will apply the concept 

of work of the fuzzy, fuzzy which would give preference to 

the assessment criteria C1, C2, C3, C4 which will be 

represented using triangular fuzzy7, as in following table 

through IV below: 

a. Criteria GPA (C1) 

Table 2. Criteria GPA 

variables The range of data GPA 

low [0 – 2.90] 

moderate [2.70 – 3.20] 

high [3.00 – 4.00] 

 

b. Criteria income parents (C2) 

Table 3. Criteria income parents 

variables The range of parental income data 

low 3.500.000 – 6.000.000 

moderate 1.500.000 – 4.000.000 

high 0 – 2.000.000 

 

c. Criteria dependent parents (C3) 

Table 4. Criteria dependent parents 

variables The range of data dependent parents 

low [1 – 3] 

moderate [2 – 5] 

high [4 – 7] 

 

d. Criteria distance (C4) 

Table 5. Criteria distance 

variables  The range of distance data. 

low [0 – 10] 

moderate [6 – 15] 

high [11 – 30] 

 

Based on the table above criteria and the range of existing 

data in each table, the next support will make a decision using 

fuzzy triangular representation for each assessment criteria on 

C1, C2, C3, C4, namely; 

Triangular fuzzy representation can be seen in figure 2: 

 

 

 

 

 

Figure 2.  Representation of fuzzy triangles for GPA criteria 

Membership functions for each of the criteria set GPA can be 

given as follows9 : 

 

 

 

Decision 

matrix 

Selected 

alternative 

Grading  

Weight 

vector 

Decision Support 

Type Criteria C1, 

C2, C3, C4 

Variable and data 

range of criteria 

 Input criteria C1, 

C2, C3, C4 

Fuzzy triangular 

representation criteria 

Fuzzy logic 

Fuzzy and variable 

results 

AHP 

Management Model 

0                2.70             2.90            3.00          3.20              3.60           
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For the next triangular fuzzy representations made on the 

criteria of parental income, dependent parents and distance in 

order to obtain the membership function of each criterion. 

2. The second phase: 

       While in the second phase, decision support will give 

preference based on (Cheng, 1999) which direpsentasikan 

triangular fuzzy parameters u_i, α_i, β_i can be categorized as 

follows11: 

      Very high =  (1 ; 0,8 ; 1) 

       High   =  (0,75 ; 0,6 ; 0,9) 

       Moderate =  (0,5 ; 0,3 ; 0,7) 

       Low   =  (0,25 ; 0,05 ; 0,45) 

   Very low =  (0 ; 0 ; 0,2) 

 

Alternatives to - 1  

C1 = Results triangular fuzzy representation  =   0,6 

        Variable  =   moderate (0,3 ; 0,18 ; 0,42) 

C2 = Results triangular fuzzy representation  =   1 

       Variable  =   Moderate (0,5 ; 0,3 ; 0,07) 

C3 = Results triangular fuzzy representation  =   0,5 

         Variable  =   Low (0,125 ; 0,025 ; 0,225) 

C4 = Results triangular fuzzy representation  =   1 

        Variable  =   Low (0,25 ; 0,05 ; 0,45) 

 

Alternatives to – 2 

C1 = Results triangular fuzzy representation  =   0,833 

      Variable  =   High (0,625 ; 0,499 ; 0,749) 

C2 = Results triangular fuzzy representation  =   0,7 

      Variable  =   High (0,525 ; 0,42 ; 0,63) 

C3 = Results triangular fuzzy representation  =   1 

       Variable  =   High (0,75 ; 0,6 ; 0,9) 

C4 = Results triangular fuzzy representation  =   0,642 

       Variable  =   High (0,482 ; 0,386 ; 0,578) 

 

Based on the above parameters, parameter values taken by the 

decision support for the assessment of each criterion C1, C2, 

C3, C4 is low (0.25; 0.05; 0.45), moderate (0.5; 0.3; 0 , 7) and 

high (0.75; 0.6; 0.9). The results of triangular fuzzy 

representation in C1, C2, C3, C4 and every value that is given 

to the criteria C1, C2, C3, C4 and after adjusting the value of 

the parameter that is; low, medium and high, then the results 

are given for each alternative are as follows: 

Results of triangular fuzzy representation for dependents of 

parents and distance criteria is also given as two alternatives 

above, so that under any of these alternatives10, decision 

support will form a decision matrix as follows: 

 

 

K =  

 

 

 

3. The third Phase 

While in the third phase, the next decision support will 

use Analytic Hierarchy Process (AHP) to determine the level 

of importance of each criterion in order to obtain the weight 

vector. Where Analytic Hierarchy Process (AHP) will 

determine the scale ratio of 1-9 for each criterion C1, C2, C3, 

C4. The scale of this comparison are in Table 6. 

Table 6. Importance Criteria 

scale Pair Information 

1 1 equally important 

3 1

3
 

Somewhat more important that one 

with the other 

5 1

5
 quite important 

7 1

7
 Crucial 

9 1

9
 Absolutely more important 

2, 4, 6, 8 1

2
 
1

4
 
1

6

1

8
 The median 

 

In Table 6 above, a table of the level of importance for each 

criterion will be assessed against four criteria previously set 

by the decision support that is GPA (C1), parental income 

(C2), a dependent parent (C3) and distance (C4). The below 

shows the stages - steps being taken Analytic Hierarchy 

Process (AHP) to obtain the weight vector: 

 

 

consistent => 

 

 

 

 

number   24     3,41       4,8     7,99 

 

                        
� � 2.70

 3.20 � 2.70
  ; 2.70 � � � 3.20 

                       1 ;  � �  3.20 

                       0 ;   � � 2.70  

Moderate 

                       
�

     2.90
  ;  0 � � � 2.90 

                     1;   � �  2.90 

                       0 ;  � � 0  

Low 

                       
� � 3.00

    3.60 � 3.00
  ;  3.00 � � � 3.60 

                        1 ;   360 � x � 4.00 

                        0 ;   � � 3.00  

High                     

 0,3           0,5          0,125       0,25 

0,625        0,525      0,75         0,482 

0,375        0,4          0,333       0,268 

0,3            0,24        0,75         0,482 
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After normalization becomes: 

 

Then the value of the weight vector obtained:

 W = [0,375 ; 0,291 ; 0,207 ; 0,124]  

Figure 3.  graphs of normality 

After the weight vector is obtained, then a decision 

support will determine which alternative will be chosen, 

where the weight vector will be summed with the decision 

matrix using the following equation: 

 

 

S1 = (0,3*0,375) + (0,5*0,291) + (0,125*0,207) +    

(0,25*0,124)      = 0,314875 

S2 = (0,625*0,375) + (0,525*0,291) + (0,75*0,207) + 

(0,482*0,124)    = 0,602168 

S3 = (0,375*0,375) + (0,4*0,291) + (0,333*0,207) + 

(0,268*0,124)    = 0,359239 

S4 = (0,3*0,375) + (0,24*0,291) + (0,75*0,207) + 

(0,482*0,124)    = 0,397376 

S5 = (0,75*0,375) + (0,5*0,291) + (0,333*0,207) + 

(0,643*0,124)    = 0,575464 

S6 = (0,75*0,375)+ (0,4*0,291) + (0,25*0,207) + 

(0,175*0,124)    = 0,471100 
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Then the value of the weight vector obtained: 

 

tor is obtained, then a decision 

support will determine which alternative will be chosen, 

where the weight vector will be summed with the decision 

S1 = (0,3*0,375) + (0,5*0,291) + (0,125*0,207) +    

S2 = (0,625*0,375) + (0,525*0,291) + (0,75*0,207) + 

S3 = (0,375*0,375) + (0,4*0,291) + (0,333*0,207) + 

S4 = (0,3*0,375) + (0,24*0,291) + (0,75*0,207) + 

75*0,375) + (0,5*0,291) + (0,333*0,207) + 

S6 = (0,75*0,375)+ (0,4*0,291) + (0,25*0,207) + 

 

Figure 4.  Decision matrix

After the grading of the six alternatives based on four 

criteria12: assessment GPA (C1), par

dependent parent (C3) and distance (C4), the alternative 

chosen is an alternative that has the highest 

0.602168. 

3. RESULTS AND DISCUSSION

3.1 RESULTS 

As for the implementation phase describes the results of a 

discussion of the results and fuzzy approach in modeling 

decisions with Analytic Hierarchy Process (AHP) to be given 

very good results. As the display using the programming 

language C ++ is shown below: 

1) Display alternative input 

Figure 5.  Display alternative input Tampilan

In Figure 5 above is a view of an alternativ

data examined, namely 6 alternative. While the data are 

assessed at each alternative is GPA 

(C2), a dependent parent (C3) and distance (C4). As for nim 

and the name is only used as information to distinguish one 

alternative to other alternatives. 

2) Display output decision matrix 

Figure 6.  Display output decision matrix

Based on the above picture 6, of the two alternatives that have 

been previously inputted and selected, before the final results 

are given through the rankings, the first determination of the 

applicants program gives a result that is a decision matrix. 

Wherein the decision matrix is obtained based on the input 

values such as GPA (C1), parental income (C2), a dependent 

parent (C3) and distance (C4), which previously represented 

by triangular fuzzy. 

3) Display output of ranking results 

ecision matrix 

After the grading of the six alternatives based on four 

(C1), parental income (C2), a 

dependent parent (C3) and distance (C4), the alternative 

chosen is an alternative that has the highest value is S2 = 

RESULTS AND DISCUSSION 

As for the implementation phase describes the results of a 

results and fuzzy approach in modeling 

y Process (AHP) to be given 

very good results. As the display using the programming 

 

Display alternative input Tampilan 

above is a view of an alternative input to the 

6 alternative. While the data are 

 (C1), parental income 

(C2), a dependent parent (C3) and distance (C4). As for nim 

formation to distinguish one 

 

Display output decision matrix 

, of the two alternatives that have 

been previously inputted and selected, before the final results 

are given through the rankings, the first determination of the 

applicants program gives a result that is a decision matrix. 

Wherein the decision matrix is obtained based on the input 

(C1), parental income (C2), a dependent 

d distance (C4), which previously represented 
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Figure 7.  Display output of ranking results 

While in figure 7 above, is the final result given by the 

program determination of the applicants. As contained in the 

above image display program, is the end result after the 

decision matrix is obtained. At the end of this program 

describes the ranking process using Analytic Hierarchy 

Process (AHP). 

3.2 DISCUSSION 

In this study, related to the fuzzy approach in modeling 

support system with Analiytic Hierarcy Process for the 

settlement of the problem through the assessor criteria that is 

chosen is GPA (C1), parental income (C2), a dependent 

parent (C3) and distance (C4). Particularly in this discussion 

after the authors analyze and implements in the C ++ 

programming language, it is given very good results of 

modeling decision support system in determining which 

alternative will be chosen based on the rank. Decision support 

in handling the problem through any assessment criteria 

selected criteria and the stage of completion is resolved and 

routed through a fuzzy, in which fuzzy in giving preference 

through assessment criteria C1, C2, C3, C4 are represented 

using triangular fuzzy. Decision support based on the results 

of a given triangle fuzzy representation and after adjusting the 

parameters, the next support will form a decision-making 

matrix. Where the latter matrix, the decision will be 

approached with the weight vector given by AHP. 

Decision support also use Analytic Hierarchy Process 

(AHP) in determining the level of importance of each 

criterion GPA (C1), parental income (C2), a dependent parent 

(C3) and distance (C4) in order to obtain a weight vector 

based matrices and after normalization, then obtained a 

weight vector that weight [0.375; 0.291; 0.207; 0.124], as 

shown in the figure above 6. After the weight vector is 

obtained, then the AHP will do the rankings is through the 

sum of the weight vector by a matrix decision with the aim of 

better results given in determining the alternative will be 

selected, as the output of the results of the rankings contained 

in Figure 5 above. 

4. CONCLUSIONS  

In this study, the result looks better given through a fuzzy 
approach to modeling decision support systems through the 
assessment criteria of GPA (C1), parental income (C2), a 
dependent parent (C3) and distance (C4) presented with 
triangular fuzzy and processes a ranking conducted by 
Analytic Hierarchy Process (AHP) to determine the best 
alternative will be selected. 
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