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Abstract

Here we give some troubles in teaching and their solutions occured during the Software Science

Experiment course, which is opened for the 4th semester in the Department of Software Science.

One of the subjects of this experiment course is Fourier analysis using MyPC. Some students are

not familiar with calculating the integration of sinusoidal function, and also some need support for

drawing graphs with MS Excel. Typical mistakes and their settlements are given.
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f(t) T [sec.]
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f(t) = f(t+ T ). (1)

m

f(t) = f(t+mT ). (2)

T

A f

θ

f(t) = A sin[2πft+ θ]. (3)

T = 1/f
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I

sin 2πft sin 2π(2f)t

cos 2πft cos 2π(2f)t sin 2πft

cos 2πft I

T [sec.] sin[2πft] f =

1/T sin[2π(2f)t] T/2

∫ T/2

−T/2
sin[2πft]× sin[2π(2f)t]dt

=

∫ T/2

−T/2

1

2
(cos[(2πft)− {2π(2f)t}]

− cos[(2πft) + {2π(2f)t}]) dt

=
1

2

∫ T/2

−T/2
(cos[−2πft]− cos[3 · 2πft]) dt

=
1

2

[ −1

2πf
sin[−2πft]− 1

6πf
sin[6πft]

]T
2

−T
2

=
−1

4πf

(
sin

[
−2πf

T

2

]
− sin

[
−2πf

−T

2

])

− 1

12πf

(
sin

[
6πf

T

2

]
− sin

[
6πf

−T

2

])
= 0. (4)

f · T
2 = 1

T · T
2 = 1

2 , sin[±π] =

sin[±3π] = 0 (4) sin[2πft]

sin[2π(2f)t]

I

cos[2πft] cos[2π(2f)t] cos[2πft]

sin[2πft]

sinx, cosx

sin[±nπ] = 0 (n )

sin[−θ] = − sin θ,

cos[−θ] = cos θ.

sinα cosβ =
1

2
{sin[α+ β] + sin[α− β]} ,

cosα sinβ =
1

2
{sin[α+ β]− sin[α− β]} ,

sinα sinβ = −1

2
{cos[α+ β]− cos[α− β]} ,

cosα cosβ =
1

2
{cos[α+ β] + cos[α− β]} .

n, �

sin[nπ] = 0,

cos[nπ] = (−1)n.

∫
xadx =

1

a+ 1
xa+1, (a �= −1),∫

adx = ax,∫
eaxdx =

1

a
eax,∫

sin[ax]dx = −1

a
cos[ax],∫

cos[ax]dx =
1

a
sin[ax],
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∫ b

a
f(x)dx = [F (x)]ba = F (b)− F (a),∫ b

a
f(x)dx = −

∫ a

b
f(x)dx,∫ c

a
f(x)dx =

∫ b

a
f(x)dx+

∫ c

b
f(x)dx,∫ b

a
f(x) · g′(x)dx = [f(x) · g(x)]ba

−
∫ b

a
f ′(x) · g(x)dx.

I

*** ***

3

T f(t)

f(= 1/T )[Hz]

cos[2πft] f(t)

a1 sin[2πft] f(t)

b1 mf [Hz]

m am, bm

am =
2

T

∫ T/2

−T/2
f(t) · cos[2π(mf)t]dt, (5)

bm =
2

T

∫ T/2

−T/2
f(t) · sin[2π(mf)t]dt. (6)

2/T

am, bm

f(t) cos[2πmft] sin[2πmft]

f(t)

f(t) =
a0
2

+
∞∑

m=1

(am cos[2π(mf)t]

+bm sin[2π(mf)t]) . (7)

m

m f(t)

II

II

T ( T = 10−3[sec.])
(8), (9)

am, bm

m = 10

•

f(t) =

{
1 |t| ≤ T/4,

−1 T/2 > |t| > T/4.
(8)

•

f(t) =

{
4
T t+ 1 −T/2 ≤ t ≤ 0,

− 4
T t+ 1 0 < t < T/2.

(9)

II
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∫ b

a
f(x) · g′(x)dx (10)

= [f(x) · g(x)]ba −
∫ b

a
f ′(x) · g(x)dx.

(9)

am =
2

T

∫ 0

−T/2

(
4

T
t+ 1

)
cos[2π(mf)t]dx (11)

+
2

T

∫ T/2

0

(
− 4

T
t+ 1

)
cos[2π(mf)t]dx

∫
t cos[2π(mf)t]dx

f(t) = t, g′(t) = cos[2π(mf)t]

MS Word

1:

m 1 2 3 · · · 10

am · · · · · · · · · · · · · · ·
bm · · · · · · · · · · · · · · ·

MS Word Word

Excel

Word

Word

Excel

Word

Office 2007 Word

Microsoft 3.0

4 Excel

2

Excel

Excel I

A 1 1000

(1) A1 “1”

“ ”

(2)

(3) 1000

(4) A1 SHIFT

A1000

A1 A1000

(5)

(6)

Office2013
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Excel II

B 1 1000

−π π

(1) B1 “=A1*2*PI()/1000-

PI()”

(2) B1 B1000

(3)

(4) B1 -3.13531

B1000 3.141593

Excel III

I

(1) B1

(2)

“= Sheet1! $B$1 :

$B$1000 ”

(3)

1

2

2 3

1, 2, 3,

1: Excel I,II,III

A B

A B

y = f(x)

x y

2: Excel

A B

1 0.1 1

2 0.2 2

3 0.3 3

4 0.4 4

5 0.5 5

6 0.6 6

7 0.7 7

8 0.8 8

9 0.9 9

10 1.0 10

Excel
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2:

0

2

4
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8
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12

0 0.2 0.4 0.6 0.8 1 1.2

1

3:

IEEE

Word

Excel

Word

Excel

3

0 0.1

3

1 1.2

Excel

1.0

I

C D 1 1000

−2π 2π −3π 3π

1 y = ax + b y

b a

C1 “=2*B1”

D1 “=3*B1”

Excel IV

II

(1) E1

COS SIN

(2) B1

OK

“ COS(B1)”

(3) E1 E1000

(4)

(5) E1

(6)

II

II

III
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II

( )

(7) cos 2πmft am

III

Excel IV

1 1000

cos[2πft]

1 1000 10−3[sec.]
1kHz

(1) t = 0

(2) I m(= 2, 3,

· · · , 10) cos[2π(mf)t]

m = 1, 2, · · · , 10
Excel

m = 1

Excel x

4

5

x

x 1 1000

−0.5 0.5

[ms] 1kHz

4 5 1

2

-1.5

-1

-0.5

0

0.5

1

1.5

-1.5 -1 -0.5 0 0.5 1 1.5

1

2

3

4

5

6

7

8

9

4:

-1.5

-1

-0.5

0

0.5

1

1.5

0 200 400 600 800 1000

1

2

3

4

5

6

7

8

9

10

5:

IV

IV

(8), (9)

1 1000 Excel

1 250 −1 251 750 1

751 1000 −1

1 −1(+α)

1 500 1

1000 −1

1 500

“=2*A1/500-1” 501 1000

“=(-2)*A501/500+3”

1) T

am, bm, m = 0, 1, 2, · · · , 10
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2) III cos[2π(mf)t]

m = 0, 1, 2, · · · , 10
am Excel

am cos[2π(mf)t]

bm sin[2π(mf)t]

3) (7)

M = 5, 10

f ′(t) f(t)

Excel

f ′(t) =
a0
2

+

M∑
m=1

(am cos[2π(mf)t]

+bm sin[2π(mf)t]) . (12)

M f ′(t)

Excel V∑M
m=1 xm(= x1 + x2 + · · ·+ xM )

(1)
∑M

m=1 xm

(2)

SUM

(3)

x1 x2

xM

(4) OK

M = 5, 10

6 7

-1.5

-1

-0.5

0

0.5

1

1.5

0 200 400 600 800 1000

M=5

M=10

6:

-1.5

-1

-0.5

0

0.5

1

1.5

0 200 400 600 800 1000

M=5

M=10

7:

C

am cos[2π(mf)t] (12)

M = 20 30

csv

Excel 6 7

#include <stdio.h>

#include <math.h>

int main(void)

{
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double sum,am;

double pi = 3.14159265;

int i,m;

FILE *fp;

fp=fopen("data1.csv","w");

for(i=1;i<=1000;i++){

sum=0;

for(m=1;m<=30;m++){

am=4.0/(pi*m)*sin(pi*m/2.0);

printf("%d,%f\n",m,am);

sum=sum +am*cos(m*(2.0*pi

*i/1000.0-pi));

}

fprintf(fp,"%d,%f\n",i,sum);

}

fclose(fp);

return 0;

}

I

•

f(t) =

{
−1 −T/2 ≤ t < 0,

1 0 ≤ t < T/2.
(13)

• f = 1/T

f(t) = cos
[
2πft+

π

4

]
, −T/2 < t < T/2.

(14)

II

f(t) 12

f ′(t)

• |f(t)− f ′(t)|∫ T/2
−T/2 |f(t)− f ′(t)|dt

• Excel ti

f(ti) f ′(ti)∑1000
i=1 |f(ti) − f ′(ti)|

•

I 1

II 10

5

5
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