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Ques. Pure Transport Equatonn 
ut+ (a .∇ )u=s ∈Ω(0 , T )

u ( x ,0 )=u0 ( x ) onΩat t=0,

u=uD on ΓD
in
×(0 , T )

−au .n=h onΓN
in
×(0 , T )

 
Γ in={x∈Ω ǀ a . n<0 }

In the example the following conditons have been consideredn
1n Zero source term, 
2n Dirichlet boundary conditons on the infow boundaryn

Soluton: Unsteady Conventon-Difusion Problem. 
Defne Problem: This graphs are the problemn 

Problem 1 Problem 2

Problem 3 Problem 4

Introducton: The objectve is to solve by Lax-Wendrof    Galerkin, Crank-Nicolson    Galerkin, 

Third order Taylor- Galerkin    Galerkin, Leap Frog    Galerkin, Two Step Third Order Taylor- Galerkin 
with alpha as 1/9



Code: The code has been changed in the following positons

Implementaton oo Taylor Galerkin
In File “Systemnm”

Implementaton oo Leap Frog
In File “Systemnm”

In File “mainnm”
For the frst iteraton of Leap Frog, u1 has been calculated by T G3 methodn

Implementaton oo Two Step Third Order Taylor-Galerkin with alpha as 1/9

It has been implemented in two partsn One in File “Systemnh” and in File “mainnh”

File “Systemnh”



File “mainnh”

Graphs: 
 Graphs are generated for the above mentoned problem for all diferent formulatonn 

Taylor Galerkin



Leap Frog Method



Two Step Third Order Taylor-Galerkin with alpha as 1/9

Pre-Solved Implementatons

Lax-Wendrof



Lax-Wendrof with lumped mass matrix

Crank-Nicolson



Crank-Nicolson with lumped mass matrix



Conclusion: 
As expected, Leap Frog had the most deviaton, Third order Taylor   Galerkin had
some deviaton, and Third order Taylor   Galerkin two step method had the least
deviatonn


