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1. INTRODUCTION
In the business world, optimizing production and profits is a key factor for the success of a business. In the

food industry, such as restaurants or food stalls, it is important for business owners to organize production well
to meet customer demand and maximize profits. In this context, this research focuses on the Junior collected
through interviews with business owners. The data collected includes information about the product menu
Fried Chicken business. This research methodology consists of several steps. First, the data required for this
research was, raw materials used, availability of raw materials, production costs, selling prices and sales profits.
After the data is collected, the next step is data processing using the Fuzzy Linear Programming method. This
method is used to solve production optimization problems by considering existing constraints, such as the

availability of raw materials and the desired production amount.
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Next, the author compiled a mathematical model in the form of an objective function and constraints
based on the data obtained. The objective function in this research is to maximize production profits, while the
constraints include the availability of raw materials, production guantities, etc. The decisions making method
used in this research is Fuzzy Linear Programming to solve production optimization problems [4]. The results
of completing the mathematical model using this method are then processed further using a fuzzification and
defuzzification process to produce optimal decisions regarding the production quantities for each menu. With
the results of this research, it is hoped that Junior Fried Chicken business owners can have better guidance in
managing their production to maximize profits. Apart from that, the Fuzzy Linear Programming method used

in this research can also be an effective alternative in decision making in the business sector.
2. METHODS
2.1 Data Collection

The data collected and used in this research includes data on fried chicken products, product raw materials,
availability of raw materials, production costs and sales profits. These data were obtained through interviews

with business owners.

2.2 Data Processing

The data obtained was then processed using the Fuzzy Linear Programming method with the help of LINDO

software to solve production optimization problems.
2.3 Methods for Preparing Mathematical Models

The author constructs a mathematical model in the form of an objective function and constraints based on the
data obtained. The objective function is to maximize production profits, while the constraints include the

availability of raw materials, production quantities, etc.
3. RESULT AND DISCUSSIONS

In this study the authors took data from the Junior Fried Chicken business located on Jalan Pembangunan. The
data taken in the form of a menu consisting of Chicken, Rice, Tea, Chicken + Rice, Chicken + Rice + Tea. The

raw materials of each product are in the following table.

Table 1. Raw materials of fried chicken products

) Product Type
No. Raw Materials
Chicken Rice Tea Chicken+Rice Chicken+Rice+Tea
1 Chicken 57gr - - 57 gr 57 gr
2 Flour 83 gr - - 83gr 83gr
3 Rice - 100 - 100 gr 100 gr
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4 Tea - - 5qr - 5¢r
Powder
5 Water 166 gr 150 100 316 gr 416 gr
gr gr
6 Sugar - - 9gr - 9gr
7 Oil 150 gr - - 150 gr 150 gr

The author took data for 14 days of sales. The number of fried chicken product sales in 14 days consisted of
140 Chicken, 126 Rice, 140 teas, 182 Chicken + Rice, and 196 Chicken + Rice + Tea. Production data in this
study includes product types, production costs, selling prices for each menu, and production profits for each

menu. Production data is presented in the following table.

Table 2. Fried chicken production data

No. Product Type Production Cost Selling Price Advantages
1 Chicken 7.100 IDR 8.000 IDR 900 IDR

2 Rice 1.500 IDR 4.000 IDR 2.500 IDR
3 Tea 1000 IDR 4.000 IDR 3.000 IDR
4 Chicken+Rice 8.700 IDR 15.000 IDR 6.300 IDR
5 Chicken+Rice+Tea 9.600 IDR 13.000 IDR 3.400 IDR

3.1 Developing a Mathematical Model

There are five variables in this study, namely x; as Chicken, x, as Rice, xzas Tea, x, as Chicken+Rice, and
xs as Chicken+Rice+Tea. The objective of this study is to maximize production profit by maximizing the

quantity of products produced. The objective and constraint functions in this study are as follows.
Maximize:
Z = 900x; + 2500x, + 3000x3 + 6300x, + 3400x
Subject to: D
57x; + 57x, + 57x5 < 30000
83x; + 83x, + 83xs < 44000
100x, + 100x, + 100xs < 51000

5x; + 5x5 < 2000
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166x, + 150x, + 100x; + 316x, + 416x5 < 196000
9x; + 9x5 < 4000
150x; + 150x, + 150x5 < 79000
x; = 140
x, = 126
x3 = 140

x, > 182

xs > 196

3.2 Fuzzification Process

11

Companies will think of several things in finding raw materials for manufacturing, including quality, price,

needs and most importantly availability. Raw materials must be available in sufficient quantities and easily

accessible. Good availability ensures smooth production without too much interruption due to raw material

limitations. The company's reserve in raw material availability is 10% of the available amount, so the above

problem can be written as follows.

Maximize:

Subject to:

Z = 900x; + 2500x, + 3000x; + 6300x, + 3400xs

57x; + 57x4 + 57x5 < 30000 + 3000t
83x; + 83x, + 83x5 < 44000 + 4400t
100x, + 100x, + 100xs < 51000 + 5100t
5x; + 5x5 < 2000 + 200t
166x; + 150x, + 100x; + 316x, + 416x5 < 196000 + 19600t
9x; + 9x5 < 4000 + 400t

150x; + 150x, + 150xs < 79000 + 7900t

X1 > 140

)
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x; = 126
x3 = 140
x4 = 182
x5 = 196

Furthermore, the fuzzy linear programming method will be used to calculate the results of the constraints that
have been determined, namely by calculating t = 0 and t = 1. When t = 0 means that all constraint functions do
not use interval tolerance value limits so that the equation becomes
Maximize:

Z = 900x; + 2500x, + 3000x3 + 6300x, + 3400xs

Subject to: 3)
57x; + 57x, + 57x5 < 30000
83x; + 83x, + 83xs < 44000
100x, + 100x, + 100x5 < 51000
5x3 + 5x5 < 2000
166x; + 150x, + 100x3 + 316x, + 416x5 < 196000
9x;3 + 9x5 < 4000
150x; + 150x, + 150x5 < 79000
x, = 140
x, = 126
x3 = 140
x, > 182
xs = 196

Furthermore, the calculation will be carried out continuously until a non-negative Z value is obtained. In
simplifying the calculation process in the simplex table, the Lindo software can be used, obtained 7 iterations
with x1 = 140, x2 = 126, x3 = 140, x4 = 182 and xs = 196 with the value of the objective function Z; = 2698360.
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File Edit Sclve Reports Window Help

D (ZHS| sl=e[vxE =8 O5] Ham S
=

Ma= 900x 1+2500=_ 2+3000=_3+6300x_4+3400=_5
Subject to

B7= 1+57=_4457=_G«<=30000
83=_1+83=_4+83=_5t<=44000

100z _2+100x_44100=_G5<=51000

Ex_3+G5= G«<=2000

166=_1+150x 2+100=_3+316x=_4+416x=_5<¢=196000
9x_349= E«<=4000
150=_1+150x_4+150=_G<=73000

= 1 »= 140

2 »= 126
3 »= 140
4 = 182
5 »= 196

B3 Reports Window [DALINDOG1\KelompokFuzzy?2]
LF OFTIMUM FOUND AT STEP 7

OBJECTIVE FUNCTION WALUE

1) 2698360
VARIAELE VALUE REDUCED COST
i1 140. 000000 0.00o0000
X2 126 .000000 0.o000000
] 148.113995 0.o00o000
H_4 182. 000000 0.o000000
it 196.000000 0.000000
ROW SLACK OR SURPLUS DUAL FRICES
2] 474 000000 0.00o0000
3) 1006 . 000000 0.o000000
1) 600. 000000 0.o00o000
5) 279.399994 0.o000000
6) 0.000000 30.000000
7] 902.919983 0.o00o000
8) 1300. 000000 0.o000000
9] 0.o0oo0o0 —4080.000000
107 0.000000 —2000.000000
113 8.120000 0.o000000
123 0.o00o000 —3180.000000
13} 0.000000 —9080.000000

NO. ITERATIONS= 7

Figurel. Fuzzificationt=0

13

When t = 1 means that all constraint functions are formed using interval tolerance value constraints, so the

equation becomes

Maximize:

Subject to:

Z = 900x; + 2500x, + 3000x; + 6300x, + 3400xs

57x, + 57x, + 57xs < 33000
83x; + 83x, + 83xs < 48400
100x, + 100x, + 100xs < 56100
S5x; + 5x5 < 2200

166x; + 150x, + 100x; + 316x, + 416x5 < 215600

(4)
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9x; + 9x5 < 4400
150x; + 150x, + 150x5 < 86900
x; = 140
x, = 126
x3 = 140
x, > 182
xs > 196

In simplifying the calculation process in the simplex table, the Lindo software can be used, obtained 1 iteration
with x; = 140, x, = 126, x3 = 244, x, = 214, and x5 = 196 with the value of the objective function Z,, =
3185606.

83 Linpo

File Edit Sclve Reports Window Help

Dig|&Hlg] &= vxEe=a] D0 Al EES 2l
b}

Max 900=_1+2500=_2+3000=x_3+6300=_4+3400=_5
Subject to
57=_1+57=_4+57= B«=33000
83x_1+83=x_4+83=x_5<=48400
100=_2+100=_4+100x_S<=5&100
= 3+5=_G<¢=2200
le6x 1+4150= 2+100=_ 3+316x_4+416= G<=215600
9= 3+9=_G<¢=4400
150 1+4150= 4+150x_S5<=86900
1 »= 140

2 »= 126
3 »= 140
4 »= 182
5 »= 195

bl b b

Qa Reports Window [D:ALINDO61\KelompokFuzzy]
LF CPTIMUM FOUND AT STEP 1

COBJECTIVE FUNCTION WALUE

1) 3185606
VARIABLE VALUE REDUCED COST
i1 140. 000000 a.oooooo
2 126.000000 a.oooooo
3 244 000000 a.oooooo
X4 213 683548 0.oo00oo
x5 196.000000 o.oooooo
ROW SLACK OR SURFLUS DUAL FRICES
2] 1668 . 037964 a.oooooo
3 2776 .265869 a.oooooo
4 2531 .645508 o.oooooo
g 0.ooooon 201 .265822
6 0.0ooooo 19.936708
7 440000000 a.oooooo
a) 4447 468262 a.oooooo
9 0.0ooooo —2409 493652
10} 0.oooooo -490.506317|
11 104 000000 a.oooooo
12) 31.683544 a.oooooo
133 0.ooooon -5900. 000000

NO. ITERATIONS= 1

Figure 2. Fuzzificationt =1
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3.3 Defuzzification Process

Next, determine the fuzzy value by creating a new constraint, namely the derivative of the objective function
by adding the value of t =0 and t = 1. In the calculation, A of t=0and t = 1.

Po=2Zu~ZL (5)
po = 3185606 — 2698360 = 487246

In calculating the value A — cut and taking the value of A= 1 — t a fuzzy linear program model will be formed
as follows:

487246) — (900x; + 2500x, + 3000x; + 6300x, + 3400xs) (6)
3000A 4+ 57x; + 57x4 + 57xs < 33000
44001 + 83x; + 83x, + 83x5 < 48400
5100A + 100x, + 100x, + 100xs < 56100
200A + 5x3 + 5x5 < 2200
19600A + 166x; + 150x, + 100x3 + 316x, + 416x5 < 215600
400A + 9x3 + 9xs < 4400
7900\ + 150x; + 150x, + 150xs < 86900
x; = 140

x, = 126

v

X3 140

v

x, > 182

v

xs > 196
So that a linear program will be formed as follows:
—487246X + 900x; + 2500x, + 3000x3; + 6300x, + 3400xs @)

3000A + 57x; + 57x, + 57xs < 33000

44001 + 83x; + 83x, + 83xs < 48400
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5100A + 100x, + 100x, + 100x5 < 56100

2001+ 5x3 + 5x5 < 2200

19600\ + 166x; + 150x, + 100x5 + 316x, + 416xs < 215600

400A + 9x3 + 9x5 < 4400

7900A + 150x; + 150x, + 150x5 < 86900

x; = 140

X2 > 126

v

X3 140

x, > 182
Xsg > 196

The equation can be solved with the help of Lindo software as shown in Figure 3, the optimum result of the
Mathematical equation above is A (in LINDO software to replace A) thatis A = 0,5, x; =140, x, = 126, x5 =
223, x4 = 187, danxs = 196. using fuzzy linear programming obtained 140 chicken menus, 126 rice menus,

237 tea menus, 182 chicken + rice menus, and 196 chicken + rice + tea menus.

4 LINDO

File Edit Solve Reports Window Help

mi[=3E ] = [ RIS =YK [l [ BlA@ #E= f
5l <untitled>

Hax A

Subject to
4372464 +900x_L+2500=_2+3000x_3+6300x_4+34002_5 »- 2698360
30004+57x_1+57% 4467x 5 <= 33000

4400A4+83=_1483x_ 41835 <= 48400
51004+100%_2+100x_4+100x_5 <= 56100

2004+5%_345=_5 <= 2200

19600A+166% 1+150%_2+100x_3+316x_4+416x 5 <= 215600
400a+9x_3+5=_5 <= 4400

79004+150%_17150x_4+150x_5¢<= 86900

w1 >= 140
=2 >= 126
w3 5= 140
w4 >= 182
w5 5= 196
OBJECTIVE FUNCTION VALUE
13 0.5306199
YARTABLE YALUE REDUCED COST
A 0.530620 0.000000
i1 140000000 0.000000
iz 126.000000 0.000000
i3 222.775208 0.000000
! 187488388 0.000000
it 196.000000 0.000000
ROW  SLACK OR SURPLUS DUAL PRICES
2y 0.000000 ~0.000001
a3 1569302368 0.000000
45 2615.736572 0.000000
53 2445000000 0.000000
3 0.000000 0.000219
73 0.000000 0.000022
g 418.775208 0.000000
aj 4184 845215 0.000000
10} 0.000000 —0.002624
11) 0.000000 —0.000534
12} 82.775200 0.000000
13) 5488384 0.000000
14} 0.000000 —0.006425
N0, ITERATIONS- 1

Figure3. Defuzzification with new constraints A

Therefore, to calculate the required raw material constraints are
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Chicken =57(140) + 57(187) + 57(196) = 29811 gram

Flour = 83(140) + 83(187) + 83(196) = 43409 gram

Rice = 100(126) + 100(187) + 100(196) = 50900 gram

Tea powder = 5(223) + 5(196) = 2095 gram

Water = 166(140) + 150(126) + 100(223) + 316(187) + 416(196) = 205068 gram
Sugar =9(223) + 9(196) = 3711 gram

. Oil =150(140) + 150(187) + 150(196) = 78450 gram

N o ok~ 0D -

The membership value of each constraint is:

Constraint 1: p; [B;X] = 1 because (29811 < 30000)
Constraint 2: u, [B,X] = 1 because (43409 < 44000)

Constraint 3: p3 [B3X] = 1 because (50900 < 51000)

Limitation 4: p, [B,X] = %

A w0 b PE

=05

5. Limitation 5: ps [BsX] = % =0.,5

6. Constraint 6: ug [BgX] = 1 because (3711 < 4000)
7. Constraint 7: us [B3X] = 1 because (78450 < 79000)

The value A = 0,5 is the membership value in the fuzzy set. The expected solution of fuzzy linear
programming is a solution with a large membership value. The value of A = 0,5 implies that A — cut for each
set used to implement each constraint equal to 0,5. The scale used to determine the amount of the largest
addition of each permitted constraintis t =1 — 0,5 = 0,5. For example, for chicken, the permitted addition of
raw materials is 33000 grams, the maximum addition required is only as much as 3000(0,5) = 1500 gram. The

following table explains the maximum required addition.

Table 3. Maximum addition

No. Type Permissible addition (grams) Max addition (gram)
1 Chicken 33.000 1.500
2 Flour 48.400 2.200
3 Rice 56.100 2.550
4 Tea Powder 2.200 100
5 Water 215.600 9.800
6 Sugar 4.400 200
7 QOil 86.900 3.950

After obtaining the results in fuzzy linear programming, it is known that the maximum addition of each

constraint is equal to 0.5. Then a new constraint is formed according to the constraints obtained as follows
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Maximize:
Z = 900x; + 2500x, + 3000x3 + 6300x, + 3400xs
Subject to: (8)
57x; + 57x4 + 57x5 < 31500
83x; + 83x, + 83xs < 46200
100x, + 100x, + 100xs < 53550
5x; + 5x5 < 2100
166x; + 150x, 4+ 100x3 + 316x, + 416x5 < 205800
9x; + 9x5 < 4200
150x; + 150x, + 150xs < 821950
140
126
140
182
196
With the help of LINDO software, the optimum results are obtained, namely x; = 140, x, = 126, x; =

X1

LR A TR A
£ w N
v v IV IV

v

X5

224, x, =189, dan x5 = 196. with the value of Z =2.970.100. By using the fuzzy linear programming method,
we have obtained the optimum result. With the help of LINDO software, the optimum results obtained are

integers.

5] <untrtied>

Max 900x 1+2500x 2+3000x 23+6300x 443400z 5
Subject to

S7x_1+57=_4457x & <= 31500
93x_1+83x_4+483x_5 <= 46200
100%_2+100%_4+100x%_5 <= 53550

Sx_3+5% 5 <= 2100

166%_ 1+150x 2+100%_3+316x%_4+416%_ 5 <= 205800
9%_3+9% 5 <= 4200

150%_1+150% 4+150x%_5 <= 221950

=1 »>= 140
=2 »= 126
=3 »= 140
=4 »= 182
=5 »= 196
IF OFTIHUM FOURD AT SIEE B
OBJECTIVE FUNCTION VALUE
1) 2970100,
VARIAELE YALUE REDUCED COST
X 140000000 0.000000
2 126000000 0000000
i3 224000000 0.000000
far 189000000 0.000000
g 196000000 0.000000
ROW  SLACK OR SURPLUS DUAL PRICES
2) 1575 000000 0.000000
3) 2625 000000 0000000
4 2450 000000 0000000
5) 0.000000 201265823
&) 0.000000 13936708
7) 420000000 0000000
8) 743200 000000 0000000
8} 0.000000 ~2409.493652
103 0.000000 ~490.506317
11} 24.000000 0.000000
1z} 7.000000 0.000000
13} 0.000000 ~5500.000000
NO. ITERATIONS- 3

Figure4. Results
3.4 Analysis Result

A fuzzy linear programming model was implemented to optimize the profits of Junior Fried Chicken,

considering uncertainties and tolerances in its parameters. The model comprises two main stages: fuzzification
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and defuzzification. The fuzzification stage aims to obtain the logic values t =0 and t = 1. At t = 0, the
constraint functions are formed without considering the tolerance interval limits, whereas at t=1, the tolerance
interval limits are incorporated into the constraint functions. The second stage, defuzzification, involves
constructing a new linear programming model to achieve a higher level of optimization. Based on the results
processed using LINDO software, the application of fuzzy linear programming resulted in a profit of
2.970.100. The optimal production includes 140 portions of chicken menu, 126 portions of rice-only menu,
224 portions of tea, 189 portions of chicken with rice, and 196 portions of chicken with rice and tea. Compared
to the previous profit of 2.674.000, the fuzzy linear programming method yielded an increase of 296.000, or
an 11,0695% improvement. Therefore, it is evident that the Junior Fried Chicken business on JI. Pembangunan

has experienced a significant profit increase due to the application of this model.
4. CONCLUSION

Based on data processing and profit optimization analysis of menu sales at Junior Fried Chicken, JI.

Pembangunan, using LINDO software, the following conclusions were obtained:

a. Junior Fried Chicken, JI. Pembangunan, increased raw material by 10% from the provided amount. The
optimal production quantities after applying the fuzzy linear programming

b. Junior Fried Chicken, JI. Pembangunan, initially had a profit of Rp2.674.000. After implementing the fuzzy
linear programming method, the profit increased to Rp2.970.100 representing an 11,0695% increase in

profit.
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