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This book grew out of a set of notes I prepared for a graduate-level course on the finite-
difference time-domain (FDTD) method I taught at Washington State University. The notes
were intended to supplement the textbook I used for the course, Computational Electrodynamics:
The Finite-Difference Time-Domain Method by Taflove and Hagness (3rd ed., Artech House,
2005). The goal of the course was to provide students not only with a thorough understanding
of the FDTD method, but also to ensure they were able to implement functional FDTD code
and to tackle meaningful, challenging, and interesting problems. (For example, one of the
homework assignments in the class was to duplicate the patch antenna modeling in David
Sheen’s groundbreaking 1991 MIT Ph.D. dissertation.) Each time I taught the course I added
to the notes to the point that students believed the assigned textbook should be considered
optional, i.e., the material I provided stood on its own as a complete text in and of itself. 1
have shared the English version of the course material widely and have been flattered by the
response. From the feedback I have received, the material has served individuals interested in
learning the FDTD method and writing functional code extremely well.

Although this material was used in a graduate-level course, undergraduate students often
took the course. They only needed to be sufficiently motivated, to have had an introductory
course in electromagnetics and, hopefully, to have had some programming experience. I truly
feel that by understanding the FDTD method one can better understand Maxwell’s equations
and electromagnetics in the continuous world. Thus, I can easily envision this material servingas
the textbook for an upper-division undergraduate course.

The FDTD method is computationally expensive. Many interesting simulations can be
quickly and easily realized in languages such at MATLAB or Java, but to get the most from the
technique it is necessary to code in a computationally efficient language such as FORTRAN or
C. In this book, C is the language of choice. Although C may be considered arcane or archaic
by some, as used here it is quite accessible—readers need not have much, or perhaps even any,
familiarity with C. The FDTD method, at its core, is an extremely simple technique and if
you are able to implement a FOR-loop, you have almost all the coding skills you need to do
meaningful simulations (a slight exaggeration, perhaps, but as you will see, only a slight one).

Finally, the Chinese edition of this material would not exist without the work of Prof.
Wenhua Yu and his students. Thus, I would like to express my deep appreciation to Prof. Yu

for reaching out to me and to all those who made the translation of this material possible.

John Brand Schneider
Washington State University
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1.2 HBRBEHE

BRI, 3 5 ZRIBT LW 1/3+1/341/3 = L. i1, {EHFEHL EHOKRER0E
SRR ? ZEFEF 1.1 PR C FEF.

FERAFF RRIE R o BB £. 6T 9 17, 3 /0 ZA115308 1.0 MEATECEL, tn
REATAHSE, BFHIH “Equal”, &0%H “Not equal”. XAFEFHI4%HZ “Not equal”,
R TR b BT LUGEAT — i PR 9 F 2 B ) KR, 1/3+1/3+1/3
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2% 1.1 oneThird.c: MR 1/3+1/3+1/3 BEHEHFT 1.

/% 1.0/3.0 + 1.0/3.0 + 1.0/3.0 == 1.0?2 */
#include <stdio.h>

int main() {
float aj;

a=1.0/ 3.0;

if (a + a + a ==1.0)
printf ("Equal.\n");

else

printf ("Not equal.\n");

return 0;
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L RO I E AR IR AT, B REGE S SCEE R EMIMR A, i, REmrel
ELEANEAN IR AR, W1 SR H0R 102 BT R B, 240 E s K I3 bk 2
BNOEIS A S AT . F25 1.2 PRS0 TiX—M%. :

X a BWIGHIE R 1.0, b BEHN 0.5, R ¢ H a F1b ZHl. While K IFUE T2 5
T, R c AET a, ¥ EHIHH N . EEAER, b # 2 B, c FIRET o b tHt
FNA LIRIRE R, XS — N ERER. b R &ER T, HREKESSET 0,
K @ I b AGEAS AT RESE T a. SR, TEH AR, 465 10 fTprint £ () FTENEH A
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BF 12 WA EEH 0 ERWA T o+ b= a.

float a = 1.0, b = 0.5, c;

printf("%$12g %$12g %$12g\n",a,b,c);

TR 28— 1ok bl 1 A BRORE BEAS LR 35 i 7 sUA vk S S5 R A 2 . Rl o 55 T 2,
X a BOFITRR, fEx HAEREAT VU7 ia 5, ARNERNIZPEE T 2 (BARRS UL T 2 2, (HiA2
Hi T V2 AR, K B AEA R 5. A, WRXHCF 2 M 23 VR
PR S5 RAEAT 23 IRV TT 2 RAATANE? Al LA BN S RILIT T 2, (HEYSIFHEWL,

FEIF 1.3 T AORE - 3 B A TR UEIX R 4«

¥ 1.3 rootTest.c: RN,

[ FAARMIK +/
#include <math.h> // K Tsqrt () #@#
#include <stdio.h>
#define COUNT 23
int main() {
float a = 2.0;

int i;

for (i = 0; 1 < COUNT; i++)
a = sqrt(a); // a BWEHAR

for (i = 0; i < COUNT; i++)
a=a * aj; /] a W4T

printf ("%$12g\n",a);

return 0;
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