
Exercise 1

a) Eis the channel's reverla potentiol.

When v =E, currentstops flowing through
the channel (it changer sign es u
crowser E).

b)

re(t) =4.(E) +(r.(ro) - n. (E))(e -e
- *)

c) We need to find p such that

P

Zion/(V -E)

Behover of the exponential we derived in

(b), converging exponentially from the
initial value andthe final value.

/Itshould be a line on a log plot).



d) Assuming x. etteins 1 atleast

somewhere, it sufficer to observe

Max
Iia(0;v)

V
U - E

If n. never etteins 1, then s is not

uniquely defined (I can divide se by 2,

multiply go by 24endstill getthe

nome observeble values for Iion)



Exercise 2
10 Hz h <0

S(h) =[40H2 h20

Numerical voler lookup

ho 4,0

Wf(n) 0.5mV 2mV RI =3mV

p
b8(h) 2mV 8mV Until otherwise

2) We need dhe/dt =0, i.e.,

ha =RI2 +wf(hz) - bf(ha)

beso h, 10 b2 =3 +0.5-2 =1.5mVX

I by 30 b2 =3 +2 - 2 =3mVV

byc0h2(04y =3 +0.5 - 8 = - 4.5mV/

by 30hy =3 +2 - 0 = - 3mV X



In summery:

dh2
- 0 1

=7 be - S
3 mV iff by s0

dt -4.5mV iff hy, 0

b) Note thatbysymmetry we have

dete =0 =3 by = S
3 mV iff e so

-

- 4.5 mV iff hy 0
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c) (2,bz) =(2, - 1)

t1 =
- 1 +3 +2 - 2 =

2mV

↓

=+1 +3 +0.5 - 8 =- 3.5V

(42,4z) =(2, - z)

Ide =- 2 +3 +2 - 2 =1mV-

tonz
- =E +3 +0.5-8 =

- 4.5mV
dt

I see plot!)
To the

d) lim SO
RIGHT-case
we go
LEFT

ABOVE

em eno we go

DOWN



e) I See plot!)

8) Isee plot!)

II The dhy/olt =nullaline shifts left
by4mV. The dhe/olt nulldline days the come.
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h)dhe/dt =0 dhz/dt =0
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still, only one -

fixed point. -
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i) No idea.
-

Should revisit
-

⑧That lecture! -

-
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Exercise 3

a) oh/dt
A

S S i
-> ↳ ⑧ ↑ ⑪ -4

b) (see plot!)
a) oh/dt

A

Eooo

↑



a)
oh/dt
A

& ↳ ⑧ ↑ B >4

S S i

e)

0 +RI. > 0

If the above is seticfied, the firststebl
pointdisered:

A

I
I

S



With enough morent, the networkloses its
bi-stebility, and neurous aways engage

in

repeated fizing.



Exercise 4

a) ((t) =a(t) +0(t - t)

S
be-t/tm if + 20

~(t) =0 otherwise

When e neuron fires, itelicts

f) dt =2 f(t)dt =

2btm

And because I newous fine ofrate Do
we here

Su) =2 kbEo

b1)
(U) =2.1000.1nV.10ms. 10ms1

=2mW



b2) No. Each individual neuron hovers at
e potential much lower than required
for spiking. (Newous mightstill

occasionally fixe due to statistical

fluctuations, elthough thatis very

unlikely fork -c).

a) The mean potential would stay archenged.

IItfollows immediately from (a))

6)Standard deviation would decre

When t.tm, individual elements of the

doublet ere esentially like independent,
individual spiter, conceling outmore.
When to to, the two spiker one completely
correlated, emplifying the flactuations.
This resultcould be derived farmelly esig
the Loveof total venience and a bitof
petience i



Exercise 5

a) t= - bi +tx=2 +5k
=
=A(t)

b) Assuming h,(0) =4g6s (0), yer, the
nearous will have the same veller for the

membrone potentiol.

otherwise, hi,It) still converger
to hygs(t)

fest - 0. Fo show this we would need to
solve (a) using the exual Technique
We havein the exercises of Neck 1.

a) Assuming r =0,420 we have A = f(h) =In

* =8(4(t)) =i*:E
Hence

** =It)- TA +tw =2
+tw,A) =

ot

=- A(1 - k=) +WEE2

FI



a) From (c) We got

↳I
d A

=- A(1 - kxz) +w==2-

dt

2* = - A +WEE
(1-N=t)

-So A converger exponentially to =
Assuming I =we can approximate

Alt) =
WIER
1 - WII

So we have

I= = - h=+RI. +tEWE9(hE) +EYE A(t)

=- h= +RI +t===3() +tWEz Wirg(hE)
1 -XII

Hence

d1) B =(k== +k=5kE) d) ho =R


