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Explicit Upwind Finite Difference Solution to the Advection Equation - Explicit Upwind Finite Differ-
ence Solution to the Advection Equation by Caspar Hewett 10,174 views 3 years ago 15 minutes - 
In this video i will derive a simple explicit finite difference, scheme for solution to the advection, 
equation examine the numerical ...
Finite Difference Schemes for Advection and Diffusion - Finite Difference Schemes for Advection 
and Diffusion by Caspar Hewett 12,911 views 3 years ago 15 minutes - Derivation of first order 
explicit finite difference, schemes for the advection,-diffusion equation including discussion of 
boundary ...
The 1D Diffusion Equation
Crank-Nicolson (implicit) scheme
Advection and Diffusion Consider the transport and diffusion of a dissolved substance in one spatial 
dimension
Boundary conditions
Advanced Fortran Programming : 018 : Solving Linear Advection Equation(LAE) + GNUPlot - 
Advanced Fortran Programming : 018 : Solving Linear Advection Equation(LAE) + GNUPlot by Fluidic 
Colours 7,781 views 8 years ago 17 minutes - This is a series of tutorials on Advanced Fortran, 
programming. It is made targeting science and engineering students who are ...
Implicit Upwind Finite Difference Solution to the Advection Equation - Implicit Upwind Finite Difference 
Solution to the Advection Equation by Caspar Hewett 3,428 views 3 years ago 8 minutes, 59 seconds 
- This scheme is known as the first order implicit upwind finite difference, solution to the advection, 
equation note that because there ...
Explicit Methods for Solving the Diffusion Equation | Lecture 69 | Numerical Methods for Engineers - 
Explicit Methods for Solving the Diffusion Equation | Lecture 69 | Numerical Methods for Engineers 
by Jeffrey Chasnov 17,611 views 3 years ago 13 minutes, 35 seconds - Derivation of the forward-time 
centered-space (FTCS) method for solving the one-dimensional diffusion equation. Join me on ...
Introduction
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Diffusion Equation
Forward Time Centered Space
Equation
Summary
Von Neumann Stability Analysis of the FTCS Scheme | Lecture 70 | Numerical Methods for Engineers 
- Von Neumann Stability Analysis of the FTCS Scheme | Lecture 70 | Numerical Methods for 
Engineers by Jeffrey Chasnov 17,880 views 3 years ago 14 minutes, 42 seconds - A stability analysis 
of the forward-time centered-space scheme for solving the one-dimensional diffusion equation. Join 
me on ...
Introduction
OnSites
Substitution
Numerical solution of 1D wave equation using finite difference technique - Numerical solution of 1D 
wave equation using finite difference technique by Abolfazl Mahmoodpoor 20,536 views 2 years ago 
29 minutes - Hello everyone in this video we are going to solve wave equation as usual using finite 
difference, technique in this video we will ...
FORTRAN in 100 Seconds - FORTRAN in 100 Seconds by Fireship 1,165,708 views 1 year ago 
2 minutes, 39 seconds - Fortran, is the world's first high-level procedural programming language 
developed at IBM in the 1950's. It made programming ...
Fortran
Declare Variables
Loops
Procedures
Subroutine
17 - How to write an Eulerian fluid simulator with 200 lines of code. - 17 - How to write an Eulerian 
fluid simulator with 200 lines of code. by Ten Minute Physics 258,135 views 1 year ago 12 minutes, 
5 seconds - In this tutorial I explain the basics of Eulerian, grid-based fluid simulation and show how 
to write a simulation engine based on ...
Introduction
Remarks
Method
Code
MATLAB Solution of the Diffusion Equation | Lecture 73 | Numerical Methods for Engineers - MATLAB 
Solution of the Diffusion Equation | Lecture 73 | Numerical Methods for Engineers by Jeffrey Chasnov 
19,229 views 3 years ago 11 minutes, 48 seconds - How to write a MATLAB code, to solve the 
diffusion equation using the Crank-Nicolson method. Join me on Coursera: ...
Introduction
Discretization
Code Outline
Solve in Units
Time Step Parameters
Time Independent Matrix
Initial Conditions
Computational Engine
Conclusion
Writing a MATLAB program to solve the advection equation - Writing a MATLAB program to solve the 
advection equation by 2014/15 Numerical Methods for Partial Differential Equations 140,729 views 
9 years ago 11 minutes, 5 seconds - This view shows how to create a MATLAB program, to solve 
the advection, equation U_t + vU_x = 0 using the First-Order Upwind ...
test the first order upwind scheme using these initial conditions
start in the minimum value of x
use 101 nodes
set the initial conditions
calculate the boundary conditions
loop through each computational node
calculate the exact solution
plot the exact solution using a red line
tidy up the plot
increase the font size from the default to 16



output it to three decimal places
MIT Numerical Methods for Partial Differential Equations Lecture 1: Convection Diffusion Equation - 
MIT Numerical Methods for Partial Differential Equations Lecture 1: Convection Diffusion Equation 
by Aerodynamic CFD 61,312 views 8 years ago 13 minutes, 6 seconds - ... you on yourself now many 
questions that is going to come in the finite volume part in finite difference, we are going to focus 
more ...
10.1| Finite Difference Method Boundary Value Problem using MATLAB - 10.1| Finite Difference 
Method Boundary Value Problem using MATLAB by Two Minute Codes 27,609 views 3 years ago 
13 minutes, 29 seconds - This video series concerns with the application of #Numerical_Methods 
using #MATLAB, in this playlist you can find all the topics, ...
Solving Boundary Value Problems in MATLAB - Solving Boundary Value Problems in MATLAB by 
Laplace Academy 7,654 views 1 year ago 11 minutes, 37 seconds - Today we discuss boundary 
value problems in MATLAB. Previously we discussed initial value problem in MATLAB and ode45 ...
GPU Programming in Fortran : Ensuring stability for variable coefficient advection equation solver - 
GPU Programming in Fortran : Ensuring stability for variable coefficient advection equation solver by 
Fluid Numerics 839 views Streamed 2 years ago 2 hours, 18 minutes - 00:00 Introduction to the 'F' 
Word 00:38 References for today's material 1:15 Overview of DGSEM approach to solving ...
Introduction to the 'F' Word
References for today's material
Overview of DGSEM approach to solving conservation laws in complex geometries
The breakdown of discrete energy conservation and the relationship to inexact flux divergence 
calculations
Well-posedness (energy stability) proof for the variable coefficient advection equation
TL/DR on well-posedness and the necessary steps for the proof
Discrete stability proof sketch for variable coefficient advection
The influence of the Riemann solver on stability
How to adjust a conservative advection solver to implement a stable split-form solver
About the SELF_Model class with a description of abstract classes, deferred type-bound procedures, 
and type extensions.
The Model2D class as another abstract class on top of the SELF_Model base class
The problem that the split-form method introduces and how to overcome it with Fortran type 
extensions to override the conservative flux divergence in SELF
Tracking down the implementation of the divergence operator through MappedData, Data, and the 
SELF_Lagrange class
The basics of the Advection2D class, a concretized Model 2D class for specifying the source, flux, 
and Riemann solver
An explanation of the MappedVector data structure
Riemann Solver in 2-D explanation for the advection equation
Adding a type-bound procedure to override the built-in flux divergence routine
Adapting the Flux Divergence method from the Model2D class for the Advection2D class
Pulling host instructions from the Lagrange class for implementing flux divergence and adjusting this 
method to implement split form of the divergence
The SELF continuous integration / continuous benchmarking process & building locally with the 
provided Dockerfile
Debugging a few issues
Explanation of the relationship between the Lagrange class, SELF_Data, SELF_Mesh, SELF_Geom-
etry, and the SELF_MappedData classes
How to add GPU acceleration for a type-bound procedure in SELF
Debugging a few issues after adding the HIP kernel, GPU function wrapper, and the ISO_C_BINDING 
interface
Explanation of writing a program using SELF for the advection 2D system.
More debugging - missing an input variable on the GPU wrapper interface call and a typo
A brief look at the make system in SELF
Final debugging - a few misspelled variables and missing variables from the GPU kernel interface
Discretization of advection diffusion equation with finite difference method - Discretization of advec-
tion diffusion equation with finite difference method by Aerodynamic CFD 7,699 views 6 years ago 
10 minutes, 58 seconds - Watch other parts of the lecture at https://goo.gl/AetigC.
Finite Difference Methods for PDEs: Advection equation - Finite Difference Methods for PDEs: 
Advection equation by HigherEduTutor 5,025 views 4 years ago 44 minutes - This lecture explains 



the application of the First Oder Upwind (FOU) Finite Difference, Scheme to solve the advection, 
equation.
The Advection Equation
Derive the Finite Difference Scheme
Boundary Condition
Finite Difference Approximate Solution
Boundary Conditions
Finite Difference Scheme Approximation
Hand Calculation
Initial Values
Calculate the Solution at the Computational Nodes
Flowchart
Initial Conditions
Implementation of the Finite Difference Scheme
Implementation of the Finite Difference Solution
Definition of the Variables
Calculate the Initial Conditions
Starting Solution
Solving advection hyperbolic equation with finite difference in Matlab - Solving advection 
hyperbolic equation with finite difference in Matlab by Aerodynamic CFD 2,472 views 6 
years ago 13 minutes, 9 seconds - Course materials: https://learning-modules.mit.edu/class/in-
dex.html?uuid=/course/16/fa17/16.920 Course materials: ...
Global Variables
Construct the Matrix
The Matrix Form
Construct the Matrix
Initial Condition
Forward Euler
Modified equation analysis of advection equation with central difference - Modified equation analysis 
of advection equation with central difference by Aerodynamic CFD 2,601 views 5 years ago 7 minutes, 
4 seconds - ... accurate scheme we can come up with right so going back to our finite difference, 
lecture we have three numbers to play with the ...
Finite difference approximation for advection equation Part 1 - Finite difference approximation for 
advection equation Part 1 by Aerodynamic CFD 349 views 5 years ago 10 minutes, 30 seconds - ... 
how first of all how to approximate it with finite difference, and how much error are we committing 
and how stable our equation is ...
MIT Numerical Methods for PDE Lecture 3: Finite Difference for 2D Poisson's equation - MIT 
Numerical Methods for PDE Lecture 3: Finite Difference for 2D Poisson's equation by Aerodynamic 
CFD 141,255 views 8 years ago 13 minutes, 21 seconds
Finite Difference for Multi-D Elliptic Partial Differential Equations
FD Approximation of 2D Laplace Operator
Matrix form-solving equations
Finite-Volume Discretization of Advection-Diffusion Equation - Finite-Volume Discretization of Ad-
vection-Diffusion Equation by Sandip Mazumder 3,376 views 2 years ago 21 minutes - This lecture 
discusses how to discretize the general advection,-diffusion equation using the Finite,-Volume 
method. First order ...
Finite Volume Formulation for the Advection Diffusion Equation
Generalized Advection Diffusion Equation
General Advection Diffusion Equation
Operator Splitting
Divergence Theorem
Upwind Differencing
Switching Functions
Switching Function
Diffusive Flux
3 advection - 3 advection by Hilary Weller 3,758 views 8 years ago 18 minutes - An introduction to 
finite difference, schemes for the linear advection, equation. Down accompanying notes from: ...
Chapter 2: Linear Finite Difference, Schemes for ...
2.1 Forward in Time, Backward in Space (FTBS)



2.21 Order of Accuracy of CTCS
2.3 Implicit and Explicit Schemes
2.4 Backward in Time, Centred in Space (BTCS)
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