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Jean Piaget (1896-1980) 3 s &

1 Lo B (cognitive development) £ 4 48 p
At ERBHRBGVEE P 0 LTS N2 AR AL
SRR o R 28 R S ap)igia
1. A #& (schema)

2. it (assimilation)
3. # i (accommodation)
4. T 4= (equilibrium)
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{8 3% 3 (metacognition )
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Talk Outline
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Mouth hole

Membrane

Finger-holes

End-holes
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Amplitude vs. period

EX. %4 426 3% = 0.014) » 4= & 4F % 100 Hz,


http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration�

How do these differ?

Frequency, period
Example: 10 - 22000 Hz


http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration�
http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration�
http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/ocw/copyright_declaration�

Pru 560 B i 0 R

DUEERE (0 B BEEAL) SHIRIWESE ~ C&8dE ~ B
RERITE A R A ) PR ;%@ IR A A EE B PR
HAM B HEEN A 22 =) /ﬂse | P R R R U
BZIE - 2 tfisEfRERIchard R. FayzR ULk ZfEA
EERESEEyAEE kR ﬁﬁ?ﬁ%‘*&%ﬁ%tﬁl
40 ) i o [l TS B R AT 22 e BT DI r &R AL E

15



R ARF AT = BRI — 5t - — &/ NREBREEGE Ckis
T SR ESRERIIEE - RERES R 1 RS EE -

& oA _E TR TC e SR NR BB S BN R - IR IR EHY
M7 22 8 T g SR Y B T8 -

16



Talk Outline

17



F

Psychophysics (w12 3 12 & )

1 Study of the relationship between physical
events and the corresponding experience
of those events

1 Examples

Sound pressure level === [Loudness

Frequency | Pitch

18
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Weber-Fechner’s Law

S= Kk log|

1 S = Sensation
1 k = Constant number

1 | = Physical magnitude of the G. T. Fechner

stimulus (1801-1887)
13 ¥ ratio m 2t difference 19



Sound intensity

e Sound pressure

level (SPL)
o 5[ (dB)
o L[ X =

20 log,q (p2/p,) dB
e 20 logq, (3) ~ 10

L]
RO E (102 R FEAE)
TR DR R
A5 & FpAe
X & rg iy (1007% ¢H)
iR &
4y (1= ° pedg)
B35 (1.52 ¢ iEdy)
R E AT (R AP )
it 8 (15 jE4L)
DB A E (152 ® FER)
e (1a ® BEd)
%o (27 BEAE)
AR R

by >
O =S
I E] ¥

dB
150
130
120
117
110
(0[0)
90
85
70
70
50-70
54
40 — 50

2
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Octave equivalence ( ~ & & % )
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Psychoacoustics (w12 %5 )

1 Loudness (§ & )
1 Pitch (§ % )
1 Sound quality (timbre; 5 ¢ )
— Brightness (P & & )
1 T B A R
— Roughness (*§ 327 )

A\ N » 2, [P g
2.5 2 4 mfrE‘.’Fﬁ
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Talk Outline
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2 Dynamics ( # &)
— Relationship of loudness
1 Interval (§ #2) & scale (§ F¥)
— Relationship of pitch
1 Rhythm (& %)
— Relationship of duration & loudness
1 Articulation (&% )
— Relationship of adjacent notes
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musical scales

i

2
r

re!
Ange
A
%
AT A
i ol
g © m
.~ O
™M ©
Qb ~e N
W 4o 1 iz
e - H
A L .ﬂ%#
i ,;
& i o W=
A Wy = W

— ):ﬂ\ WIS \ﬂﬂﬂv .'lf

Bn\ < 47\ #m# ‘?%

TE o = b fode

s w1
. .

A4 (major mode)

) >
"
‘;'

— ,J‘

=3 (minor mode) 2

ed



RN

¢ e R e

26



27



1 5 %Y (texture)
—Z i 5 + % (texture)
1 {v#(harmony)
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Joseph Haydn (1732-1809)
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