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Introduction of statements



What’s GAMS
(General Algebraic Modeling System )

Model 
coding

Linking
solver

Display
solution

compiler

solve



Structure

Sets
Declaration, Assignment of members
Data
(Parameters, Scalars, Tables)
Variables
Assignment of type
Equations
Declaration
Definition
Model and Solve statements
Display statement



Remarks

To Declare before using

Typography appeals to the user

Free of upper-and lowercase letters 

Using * to make some notes

Declaration and Definition 



Sets

Sets
i origin / Taipei, Kaohsiung , Beijing /
j destination / Taipei, Kaohsiung , Beijing / ;

Set i  /1,2,3,…,18/
j  /1,2,3,…,18/; 

＝i  /1*18/
j  /1*18/ ;

Set
i  /1,2,3,…,18/
Alias (i,j);   



Parameters

Parameters
f(*) facility fixed cost
U(*) capacity upper bound;
f(k)=420000000;
U(k)=7000000;
f(k) fixed cost of hub k in cases

/ Taipei 420000000, Kaohsiung 300000000
, Beijing 500000000/

U(k) capacity of hub k in cases 
/ Taipei 7000000, Kaohsiung 6000000
, Beijing 8000000/ ;

Parameter
c(*,*) transportation cost;
c(i,j) = ATK* length(i,j) ;



Scalar

Scalar
ATK Available Tonnage per   

Kilometer /8.77/ ;



Table

Table length(i,j) distance between origin i and destination j

Taipei     Kaohsiung    Beijing
Taipei              0          1.7             1.8
Kaohsiung     1.7            0              2.5 
Beijing 1.8          2.5                0;

1            2              3 
1                    0           1.7            1.8
2                   1.7           0             2.5 
3 1.8         2.5               0;



Operators

Maximum smax

Minimum smin

Product prod 

Summation over controlling index sum 

addition and subtraction+,-

multiplication and division *,/ 

exponentiation ** 

Description Operator 



Functions

Exponential, 
Natural logarithm, loge(x)
Absolute Value of x, i.e. |x|
Integer power.     
Square of x. 
Square root of x. 
Largest value among all arguments.
Smallest value among all arguments
Remainder. x - y*trunc(x/y) 

exp(x)
log(x)
abs(x)
power(x,y)
sqr(x)
sqrt(x)
max(x,y,..)
min(x,y,..)
mod(x,y) 

Description Function 

yx



Variables

Variables
z      total costs( transportation and fixed costs)
x(i,j) flow fraction for non-stop;

Positive Variable x ;

0,1,...., 100 (default) integer 
0 or 1 binary 

- ∞ to 0 negative 

0 to + ∞positive 

-∞ to +∞Free (default) 

Allowed Range of Variable Variable Type 



Equations
Equations

totalCost objective function
flowConservation(i,j) total flow fractions between OD 
should be equal to 1;
cost .. z =e= sum((i,j)$(ord(i) ne ord(j)), 
d(i,j)*c(i,j)*x(i,j)) + sum((i,k,t,j)$(ord(i) ne ord(j)), 
d(i,j)*cc(i,k,t,j)*xx(i,k,t,j)) + sum((k), f(k)*s(k));
flowConservation(i,j)$(ord(i) ne ord(j)).. x(i,j) + 
sum((k,t), xx(i,k,t,j)) =e= 1; ;

lhs less than or equal to rhs=l= 

lhs greater than or equal to rhs=g= 

rhs equal lhs =e= 

Description Equation type 



Model and Solve

Model transport /all/ ;
Solve transport using mip minimizing z ;
Display x.l, z.l ; 

Mixed integer nonlinear programming MINLP 

Mixed integer programming MIP 

Nonlinear programming NLP 

Linear programming LP 

DescriptionType



Options



Solvers







Introduction to 
TransCad



Structure

Point Layer

Line Layer

Area Layer





New/Geographic File





Character



Airport



AddDelete



Change Style



Routing/Logistics/Cost Matrix



Airport



Distance Matrix



Tools/Geographic Analysis/ Desire Lines



Airport







Right click/Fill







THE END


