ol BEs) 2 Y §

O EmEH

2

R A -

Xk
t

L F @ 2. TR
LB W
alalel =E Aeld Ag-g Awste A7AL A=
A 7lEs A 2dg Fed A EAAYE AL
w9 feldk defuh. R el AAL] AAH mu
gte} o abA w7z i sl B e o] A Al
et 25 Bol2 gel. AZF RS AR 7]
ol FxAel A = Ads] 2 Aol gled) A7 4
ZleHe dolA e wxd ohvian myg wrslbe
Aoz, olale A 2 slate] Ayl A mllale] wek
< ARG Ad g ek ohizh 2 st
of WA £F 8 B4-g EEke <lal gl Ao
A dEdd A datel B2 7l E &+ o
the Aol evd A7 FE) MEE S8k A
Fe o gl Felrh. AR o A5l W
A B4 947152 A2 T ¢ v B4t
HAgel wol vt elzigl EAE ARl S by
22 A7H 2L FAE el ZaldA e 2
A9 24 L WAL A F 4 Qe A
oleb. ol Al ohviramde Zhubgl of4 mdl
AAFE Bk $EH R o] > Fumg el o]
A7 2 e e vl ehobale
A u¢ A7) Eeke 2.2 A -8t

A =4,
=} *&7 —‘3‘: o] B3k Al EHlo]

A4 34 mdlelelEsl A7 B A=A A E
o] &% A gdeld muld HE wl&d ohbram
TAE7 A2l AR Aabdel o]zl wkAd & shxa
dxta % 5 gl=h

494 2o AR BIAAAL B W4l T

ol

Moz Aok wobd W AFH 2ol I 4
gom WARAE LA Ad o] 2ZA A
B ooeh Ko AEsel ok 4Eegel 246 ol
2452 gleh 22 e ST v sE T4
e - A R 2 e S G L)
R EEREP ELEE LR RS

By R % BR 3

B —

it

o dulag o ity il o] &Ik glvh. 4l
T2 A AT 23y EAR S} 2l 9] mek, s}
He Astadsl 2& AT A4 B4 F4L B
Habeel AL zulelrt

A el A% A4 A8 FARAL A
dx 223 AAdes Agelold ¥ 4 vk, 4Y
ZAe] zatel F¢} zalsl = Real-time Signals &
FFY F sleld, o] 2Ue o2 2oL
BB JFe w2y F339l observer-model A% 2}
4 A5 T+ A& Aol o] @ A=A
i ATk 2ol W4k Webe Bk Aol
A4aA, Wz R A2 FEY FEREd AT A
A AL T 4 Uk ool v

2x =1 o"’]’ﬂ
He FAAE A A selol sk AR By
g el e A 2+ 4 ek Tedmz

=
W3 2y Al gl A4 delvhe -ﬁrzﬂ H4EE
A 7l EREehE ol A2 AAA 4L
47 S4E + 914.

1% ARAA & ol 4T Agelelde ol o]
-2 discrete symbols®] A}£-0 2 %
A Al BAE Ad 4 e Hol

iR DE{eo] EHA HR H BR

(e}
el
5:2
>
t
friz)

X

.

ARA S A3 22
Eew Aol A7 47
_‘BI;

248 W &=l

B ABHel FEew
bl 4EAgel HWE QF
Ao FEa
4

A

+5 4T T

W17 Bl 24 FFRae 234

{ 416 )



el %

A8 Zhd 2o $Eel o2k AskEelvkn 47

E FeR 7k&7t 4

Ae Eate THoz FEEel Arkm A Asdr
)7l 34 174)7] Descartes] o] B2z @A ¢
2A =giet

Descartes+=
zs} F24 A7

X =21
el F FEAFHAL Aol A =R
Z =3

T FA

£9 s3q gl dE 19 o] BE GBS FT
e A4 E e sk

29 o FelE 49 LAEEN TS LA
AAAN £ B Az B E sgeh 2
o G5 BE SEEEE AL ATFA Lobet

Sha woreh. dev Age g AL olAAQ &
260 A A (spirit)-& ¥ 2] £3}143 (pineal gland)ol] 13

4Rk 0% AL AF A

]
Aoz wraEle] Mo Feoz geprle] el

A 4

%é ol 29 Agart stz Agdeh Ml FiE A
AL gl A7 g F3std gl o] 2A sle el
W) Tgel] sl A4 ool ke TH ol
3 +5F0] doldebn nateh, A4 &S
HAe 55 7 AR Aol fA=e] gl Hn
(valve)s] ¢jskel Aleixleta 4 A4gst, o] Bie A

gHoze F3449
e QA4 FAle BB dF A okl YA

iy

lo
kS
2
o
oh
2
ol
L
M,
3
Ik
rlo
S
e
A

I'E'
£
K
_O‘{_ll
pata
hx
rid
o
°

5
Iﬁ'
|o
fu
S
>
B
e
ii

K Mo
rr —L}‘I Ho ot

e

\

ri

X
A

1
?
i
e

o o [o
e

rd
fo

it}
K
mid
e

2 e
rlo
<
o

o g
£
2

r-?‘:'

o
L

o

Descartes

it
B
2
e

mofe i

yu
i
rlo
A
2
N
2
rrt
2,
N
o
o
o
o -—hl
32
X

1o
I
i

ol o

L e T
fo iy
oo
I~
RS
o,
§

2
e
o
W~
N

Do do
en A o

r-[o

o

2,

o

)

o,

wlo 1
R
NI
o
~N
AN
31:4‘
Y
o
=,
=,
)
i

2

2.2 Cavindish (1776)2 =g

Cavindishl Zol2} 37| wl 2] 8
& o F5g =), o] mrt ¢4 Lorenzinio] £]3
Foish A WAl Be] g W mAA L A7
(BEFE)Y F& - debed  dojrdetn 1A}

A7 &£z @A

gy w3k

Reaumery 1714d¢] Fol9 A7 23 8

4o Fo 249 AT $5EF GEolg T
i

PO
o
R
M
i
i rh S
@
2
W,
32,
fr
&
At

2
N
b
W
N
P
o oL
N

_‘YL .,
fr

>
>

>,

e

[

=

=

=3

&
i

Yoo
*
3

ot

rir

N,
g
o
2,

l‘jﬂ Ol:;] ok

fo wo o

Lok
1=

u
S,
b

o,
ok

—r

30,

£ pe
r

N

A

off M o,

rO
of
2
5 L
O
[ -
o
vOES 2 ok
re

T
X2

©
M=
=2
=

me L fa
£

4
R
rr

>
ES

o 4
atl
i

Al
28
i
i
%2
5
il
lo
&
el
lo
AL
<
1o
L
I
f

o
N,
do
—?k‘
2
A,
il
off
fod
o F
B
ol
i
B
oil,
N
A
0 32
g
H
ol

o
g
2 P
olt
i
.

2L

o4 o &
B

oL o

ek

w

2

ot ¥ BN

=
m()
e
T A
=2
o
32
=
N
£
s

off
2,
e
£
i o=
o
rn:
b
>
A
-H,
R
it
o2
o
ol
b
38,
A

o,
ol o
2,
fo
g
r
o
)
o M
o

2 O
py
5

e

2 R o
AxH
R
=
=
oF,
lo
i
o
AN
L
ly
o
N,

28

nZ

O Y
i r—“l JL
K
e
>
S
o

r_.:.L

e 2L o
r_t:l_"

B ofk

do,

L

iz,
2
3
=L
&
o
rlo
e

b g7 ez dei i)
A7l 2e 3F) Eob5h
2.3 Du Bois-Reymond (1852)2] 2=
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2.6 Hodgkin-Huxley(1952)2] &
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The equivalent circuit for a section of
cell and the three Hodgkin:

38 1
membrane
Huxley ionic components in parallel
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41 & T Ae]] 4] = Hodgkin-Huxley o] %] A7 2+ S-

2 4t

i

2.7 Rall(1957)2] =&l
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¢ &4 HdL w9d9dct. #H=l:= Equivalent-
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DENDRITIC TREE;
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¢ (v ALNT OYWLINDER

o2} 2. A particulas symmetric dendritic tree
anc:l its equivalent-cylinder representat-
ion. “Electrotonic distance” between two
points is proportional to the time requi-
red for electrotonic conduction between
connect points having the same electro-
tonic distance in both the tree and equi-

valent cylinder
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#(membrane time constant)?] A4 skl ok,
Ecclese} 2be] 33 Ad5e 334 Adas 25
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12 3. A sample of results from Rall’s compar-
tmental model:time courses of Soma poten-
tials in response to excitatory stimuli at
various positions on the dendritic tree,
Circles (2-10) are compartments represen-
ting regions of the dendritic tree. The as-
cending numerical order of the compart-
ments indicates increasing electrotonic dist-
ance from soma. The script E shows the

location of the stimurlus in each case; the

heavy line along the time axis shows stimu.

lus duration
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2.8 Lewis(1965)2] o@l.
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IPSP INPUT FREQUENCY ¢ PPS)

J8 4. Data from simulated inhibitory firing of a
neuron. Dashed lines are drawn from the
origin to segments of the data showing

stable interaction between spikes and in

coming Ipsp's

N"URAL MODELING
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¥ 28! 5. Data showing inhibitory driving of a cr-
ayfish stretch receptor. Two regions of
stability were inferred from single points
of data. Data on right exhibit wide segm-
ents over which: increased - inhibitory input
results in increased: output spike frequ-

ency as predicted by Perkels Model
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2.10 Harmon (1961~1964)2 RE

Harmon(1961)-& A2 54L Fs1

S B84 AR 2100 A Ao

neuromime?]

»—3— zzz——arxg e 27
4 gk oldg A
of e AT B H&%E]% spike g A

o

#19}¢] temporal summation© & o & i4F

Ty f
o,
r‘_l.,
O

E3

]
FEAG 458 2ebolde ¥R

ole|q gl At Y EH Fob4 ¥] (ratio) = tem-

poral summation®] W¢lvte 2 =7 o Fd, o] 3

2 AAS YA = Fob4yl dAs ek st =255
Ao g A8 E A2 2 neuromimed A-Tahe] of
i =ik

o] Az BEY 4FF Faulg ¥l A pulo]Auk
Harmone] Rdlo]AqE wiA 4 vl 2 sab= g},
AAAS gk 23 A5e 235 AlAdz s
Aol ¢dxA] F9i
FAol At dgs Fo gd&E d5El

3

ok, r‘_?x..
o B e

e o

I

o

Harmon(1963) o e}l Ao R AAAe et
| ZFge] 27
a3 6-(a)=

ra

o[N rﬁ'

= o] 3hel 5] &= Choclearnucleus?]
7l etz RS z:okskglcl
A EAAd i3 22 A gelcl.

23 6-(b)& ]9 Axd FFE ZA4T Ao

Lo
N, s
r_}i 2

2

COTPUT
D

-~

SHINLT

12| 6-a. Configuration of neuromime with self-
inhibition., Output burst is used to provide
quenching inhibitory feedback
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18 6-(b) Schematically represented action of
self-inhibiting neural medel to obtain. burst-
length variation as a function of pulse-

pair repetition rate
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1) In the Fused Case
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2| 7. Reciprecal inhibition for control of anta-

gonistic muscles. a;, b, @ afferent neurons.

Resistance of synapse a,-a; is low, excitat-
ion passes frcm efferent a, through central
neuron 4, to efferent @; and onto the flex-
or.

The low resistance of the synapse d¢.-a;
is transferred to its cosynapse b&;-a;, and

excitation from b, is diverted to a;.
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