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1. HDG Strong & Weak forms of Local & Global problem 
The strong form of the problem (P) is written within the broken computational domain. 

 



 
 
 
 
 



 

 



2. MatLab Code Implementation 
 
A few changes are made to MatLab code in order to implement HDG method to work for the 
flow problem. First step is to separate different boundary conditions of Neumann and Robin 
because code is for solving pure dirichlet boundary conditions. So, exterior faces are created for 
dirichlet, neumann & robin boundary conditions. Modifications are done in GetFaces.m and 
Preprocess.m. 
DoF of unknowns are added to mainPoissonal.HDG.m while in hdg_MatrixPoisson.m, the global 
system of equations is solved.  
In HDGPostprocess.m, viscosity is added and Matlab symbolic calculus tools are used to 
determine the analytical expression of the problem given. 

 

3. Analytical Expression  
 
The analytical expression for s, uD, t and g for the given data  

 
can be calculated by following Matlab code. 

 
 

The expressions are given below 

 
 

 



 

 

 
 

4. Results and Discussion   
 
The results are presented below for both u and u* for same mesh for different degree of 
polynomial and it can be seen that u* gives more accurate results than u for same degree of 
polynomial. While the error decreases as we increase the degree of polynomial. 
 



 
Figure-1: Meshed domain 

 
 

  
Figure-2: Polynomial of degree 1 

 
 

  
Figure-3: Polynomial of degree 2 

 



  
Figure-4: Polynomial of degree 3 

 
 

  
Figure-5: Polynomial of degree 4 

 
 

L2 Error of the variable 

Degree of Polynomial II u uh II II u*- uh* II 

1 3.480699e+00 1.597759e-02 
2 7.874257e-01 1.006809e-02 
3 1.489353e-01 9.872827e-03 
4 3.070532e-02 9.868543e-03 

Table-1 comparison of Errors 


