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APPENDIX A: Internet Prici

e solved by LINGO 11.0

LINGO 11

& Herper’s Model (2003) Solved by

APPENDIX.A.1: Sain

a. MINLP Model
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b. Solver Status A @

LINGO 11.0 Solver Status [model dalam artikel soumit sain]
Sobver Status Vanables

Moded Class INLP Tolal 9

Nonlinear: b

State: Local Opt Integers: 3

Dyective 300 Conatsainis

Infeasibiity 0 Totat 24

Nonlnear 5 '

ltesabons: 28
Nonzeios \d
Extended Sobver Status Totak 42
18 g \Y-

Solves Type B-and-B
Best Oby 300

Obj Bound 300

(o

Steps

o

Active

Update Intervat 2

¢. Solution Report

[0 01 oo

0.000000
0.000000
.000000
0.000000
.000000
0.000000
.000000
75 0.000000
1.000000 0.000000
330.0000 0.000000
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tator Memory Used [K)

00:00:00

Close



¢. Solution Report

Local
Objective
Objective bound:
Infeasibilities:
Extended solver steps:
Tot solver iterations:

optimal solution

value:

Total

Variable Value

ALF 0.5000000
BET1 0.3750000
11 0.8000000

P1 3.000000

X1 4,000000
BET2 0.3750000
12 0.8000000

P2 45.00000

X2 8.000000
BET3 0.3000000
13 1.000000

P3 15.00000

X3 0.000000

D1 60.00000

Al 0.3840000E-01
C 5000.000

D2 750.0000

A2 0.9616000

D3 330.0000

A3 0.000000

M1 0.8000000

M2 0.8000000

M3 0.5000000

N1 10.00000

N2 10.00000

N3 10.00000 %
Ul 0.1000000

U2 0.200000

U3 0.1500 \ I
BET 0. 40QNQO
Row

GOJ‘ 7
000
0000 :

0.000000
9616000
0.3840000E-01
0.3840000E-01
0.9616000
1.000000
0.000000
0.2000000

Q\DG}MG\L'ILW‘QI—-

14 0.000000
i 0.2000000

16 0.000000

found.

Slack \rp S ) 8
297% ' .00
00 0 (;9
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Reduced Cost
0.000000
0.000000
0.000000
0.000000
-2.400000
0.000000
0.000000

0.000000
-36.00000 \:;'
0.000000 ' ‘\C—,
0.000000 : Y-
v

0.000000
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o.-no-:l% u‘ éz

00000

‘ﬁa 0000
000000
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N
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17 0.000000
0.5000000

000000

1250000

25 0.2900000

47 0.000000
48 0.000000

49 0.000000

50 0.000000

111.6000
0.000000
00000
.0000

0.000000

0.000000

).000000
0.000000
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APPENDIX A.3: A New Improved Model of Internet Pricing Scheme in multi

link multi service networks when @; vary and f; is fixed solved by LINGQ 11.0

MINLP Model
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b. Solver Status

LUNGO 11.0 Solver Status [case multiple sain 1st modification alf var,. RS \T

! Solver Status Variables

| Model Class: INLP Totat 18 '

| Nonlinear: 12 h
State: Local Opt Integers: 6 i

! Objective: 563.24 Conshraints i

| | infeashiity: 0.000333136 Total

‘ Nonlinear;

| Iterations: 368 T

| - Extended Solver Status 2 '

| Solver Type

i Best Obj

| Obj Bound:

'I Steps:

‘ Active:

|

|

| e

| Update Interval |2

¢. Solution Window

Local optimal soluti fo%d. Io
Objective value: 563.2400
Objective bound: , ’ r% 563.2400
Infeasibilities: \ (_) 0.3331359E-03
Extended solve &h: l % gl
Total solver ( iongg (5([ 368
Variable Valjie eguced Cost

ALF1 000 S0 00000
BET 0 ooogeJo .000000

= 33359 b 4 Y~0- 000000

P11 300000 ANV 0.000000

X11 3.000000 \“') -1.333334
i . 0
0

X 0
ALF2 \ 0.5970000 .000000
T2 0.8000000 .000000
2 45.00000 0.000000
7.000000 —-24,92500
ALE 0.6000000 0.000000
0.5000000 0.000000
P31 15.00000 0.000000
X31 10.00000 0.000000
P12 6.000000 0.000000
X12 10.00000 0.000000

P22 56.00000 0.000000



X22 3.000000 -33.88000

P32 24.00000 0.000000
X32 10.00000 0.000000
D11 60.00000 0.000000 ;z
All 0.2500000E-01 0.000000 \
c1 6000.000 0.000000 %
D12 60.00000 0.000000
A12 0.1250003 0.000000
C2 4000.000 0.000000
D2 750.0000 0.000000

0.7000000 0.000000

750.0000 0.000000 ‘\-,

A22 0.4624997 0.000000
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A31 0.2750000 0.000000 '

N32 330.0000 0.000000

A32 0.4125000 0.000000 \d
s

Row Slack or Surplus Dual Price

1 563.2400 1.000000

> -0.3331359E-03 0.000000

3 0.000000 0.000000 b 4 b
0.000000 ";z" \\~\\ Y

4 0.000000

49.99889

6 0.000000
7 0.000000
8 -0,3331359E-03
9 49,99889
10 0.000000
11 0.000000
12 0.9750000
13 0.2500000E-01
14 0.3000000
15 0.7000000
16 0.7250000
17 0.2750000
18 0.8749997
19 0.1250003
20 0.5375003
1 0
-1, 0
23 0
24 0
25 0
06 O 2
28 WA )000 : (
29 : slr:ooooo (_‘}5.919995
30 00000 N7 0.000000
\3.000000 0.000000
32 5.000000 0.000000
7.000000 0.000000
0.000000 8.442500
10.00000 0.000000
0.000000 3.050000
10.00000 0.000000
38 7.000000 0.000000
39 3.000000 0.000000

;O 0.000000 14.52000
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41 10.00000 0.000000
42 0.000000 1.525000

43 0.0 4.235000

14 0.00000C 6.050000

45 0 5.083334 ‘\\.
A6 0.000000 1.815000 %
47 0.000000 6.050000

48 0.000000 -0.2004470E-01 A

49 0.000000 -0.3192801E-01

50 0.000000 -0.2962801E-01
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F
¥
o]
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0.000000 0.000000
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O 00 2 Y'
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APPENDIX A.4: A New Improved Model of Internet Pricing Scheme in single
link multi QoS Networks when a; and f3; are fixed solving by LINGO 11.0

a. MINLP Model %
max=((alfl*211+bet1*I1)+W1*@log (X11/Iml))+((alfl*Z21+betl*I1MWL*E

g (X21/1Lml) )+ ((al£2*Z12+bet2*12) +W2*RLog (R12 /Lm2) )+ ( (2 &’ 2+bet
[2)4+W2*Blog (X22/Lm2) ) ;

4
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b. Solver Status

LINGO 11.0 Solver Status [model 1 modified(beta fixad)] 23]
| e e RSBl s AT _Vat-i;t-u;es = i \
! Model Class: INLP Totat 20

Nonfinear: 8 :

State: Local Opt Integers: 4
Dbjective: 157.031

Constraints
[ Infeasibity: 0 Totat 47
| Nonlinear: 1
| Iterations: 32 V

Nonzetos
i Extended Solver Status Totat 100
| Sover Type B-and-B Hominmer a2, ¢
j Best Ob; 157.031 Generator Memory Us '
Obj Bound: 157.031 \d
@
Staps: |
e 0 Elapsed Runtin RN ss) \z
Active: 0 ' ' co
‘ 01 .&
Update intervat (2 Y | V

¢. Solution Report \%

Local optimal solution found. \ -\
Objective value: _J@%)g

Objective bound: E P

0309
Infeasibilities: o @f}ooog
Extended solver steps: A 0
Total solver iterations: N 39
Variable Vajlie z |§
0.2000000

ALF]1

4 -‘40
711 1.000000
BET1 0.10000 1 ® @
I1 0.9000 (0%
Wi 5.00080 N
X11 254 M .? | (_)(J
LM1 0.1366;, 5-0 P g
221 0 g0 QO
X21 29 0 @
ALF2 00od’ ?

712 0000 Y'
BET2 .2000000E-01 6;9
= ) 8000000 ~N

W2 \5.000000

X12 25.00000

I 0.1000000E-01
0.000000
25.00000

Q 100.0000

W1l 5.000000

W21 4.000000

W12 5.000000

W22 4.000000

1

6.000000

<
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APPENDIX A.5: A New Improved Model of Internet Pricing Scheme in Multi
Link Multi QoS Networks when @; and f3; Vary Solved by LINGO 1| LUT

MINLP Model
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b. Solver Status

Solver Status
Model Class

e 132

: ar 22

(EBh&manﬂmﬁm
16

SF R o

B

Elapsed Runtime [hiymm: ss)

Q— - {} g
’
Ky

i
piate Intervat |2 !

S | O |
S
e\

lution Report

Local optimal solution found.

bjective value: 0
Objective bound:
Infeasibiliti

.9720000

0.9720000
S50 1118
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Extended solver steps:

Total solver iterations: ¢

Reduced Cost

SR
80000

6.000000

ik
05 150.0000
11 5.000000

o R e
5. 000

. 000000
0.000000
0.000000
Y0 0000 c\v 0.000000
8.000000 \ 0.000000
7.000000 0.00000 8]

9.000000 0.000000

Surplus Dual Price
) 1.000000
0.000000
0.000000
4 0.000000
5 0.000000 0.000000
6 0.000000 0.000000
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0.000000 0.000000

8 0.000000 0.000000
Q 0 .
] ‘|

1B 1. 000000
19 0.000000
20 4,.000000

2] 0.000000
5.000000

Y.
0.000000 ‘é | _{_’\Y'
0/00 ’ %)

0.000000 \
0.0000Q0
0.00Q N

: S

: W, 1000 0. (
56 0.000000 0.000000
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