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Background:Background:
Modeling and simulation has wide Modeling and simulation has wide 
range range 
Modeling and simulation has Modeling and simulation has 
correlated with many disciplines, correlated with many disciplines, 
example is selected related on user example is selected related on user 
backgroundbackground

Purposes of this course are:
1. Introduce the basic technique of modeling and simulation 

such as Monte Carlo, Simulated Annealing and
Soft Computing

1. Give some simple practical examples
2. Student could make implementation computer program 

for simulation



Why need simulation?Why need simulation?
Problem is very difficult to be solved Problem is very difficult to be solved 
using analyticusing analytic
Problem is large and complex, no found Problem is large and complex, no found 
exact solutionexact solution
Problem very expensive to applicable, Problem very expensive to applicable, 
like such of telecommunication problemlike such of telecommunication problem
Problems have some nonProblems have some non--deterministic deterministic 
features or some conditions randomly features or some conditions randomly 
constructedconstructed



Important RemarkImportant Remark
Simulation is one of tools to investigate Simulation is one of tools to investigate 
properties of target systemsproperties of target systems
Simulation results must be checked Simulation results must be checked 
carefully by some methods; carefully by some methods; 
approximated solutions, limited case approximated solutions, limited case 
exact solution, qualitative analysis and exact solution, qualitative analysis and 
simulation code itselfsimulation code itself
Simulation programs must be coded Simulation programs must be coded 
neatly with good programming styleneatly with good programming style
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Problem solving:Problem solving:
Exact (Analytic)

Numerical Method

Simulation



Workshop IWorkshop I
BangkitkanBangkitkan SinyalSinyal Sinus yang Sinus yang memilikimemiliki bentukbentuk persamaanpersamaan
sepertiseperti berikutberikut ::
x(tx(t) = 10 sin 2) = 10 sin 2ππft/T ft/T dimanadimana f =2, T=10, f =2, T=10, dandan
t t bernilaibernilai 0 0 << t t << 200200

JumlahkanJumlahkan SinyalSinyal Sinus 1 Sinus 1 dengandengan SinyalSinyal Sinus 2Sinus 2
x1(t) = sin 2x1(t) = sin 2ππf1t/T f1t/T dimanadimana f1=2, T=20, f1=2, T=20, dandan t t bernilaibernilai
0 0 << t t << 200200
x2(t) = 0,5 sin 2pf2t/T x2(t) = 0,5 sin 2pf2t/T dimanadimana f2 =6, T=20, f2 =6, T=20, dandan t t 

bernilaibernilai 0 0 << t t << 200200

KalikanKalikan SinyalSinyal Sinus 1 Sinus 1 dengandengan SinyalSinyal Sinus 2Sinus 2
x1(t) =  sin 2x1(t) =  sin 2ππf1t/T f1t/T dimanadimana f1=2, T=20, f1=2, T=20, dandan t t bernilaibernilai
0 0 << t t << 200200
x2(t) = 0,5 sin 2x2(t) = 0,5 sin 2ππf2t/T f2t/T dimanadimana f2 =6, T=20, f2 =6, T=20, dandan t t 

bernilaibernilai 0 0 << t t << 200200



1. 1. BangkitkanBangkitkan SinyalSinyal Sinus yang Sinus yang memilikimemiliki bentukbentuk
persamaanpersamaan sepertiseperti berikutberikut ::
x(tx(t) = 10 sin 2) = 10 sin 2ππft/T ft/T dimanadimana f =2, T=10, f =2, T=10, dandan
t t bernilaibernilai 0 0 << t t << 199199

2. 2. BangkitkanBangkitkan sebuahsebuah sinyalsinyal bernilaibernilai acakacak sebanyaksebanyak 200200
dalamdalam halhal iniini andaanda bisabisa gunakangunakan perintahperintah
((double)randdouble)rand()()

3. 3. JumlahkanJumlahkan hasilhasil pembangkitanpembangkitan nomornomor (1) (1) dengandengan
hasilhasil daridari nomornomor (2)(2)


