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Second brauch
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In summary

-II S
Play the values!

·IlI I

- 1E I-2I
Eigenvalues time!

det (??) =1 1 - x +4



(- 1 - x)+4 =0

1 +1 +2x +4 =
0

12 +2x +5
=0

1-Ex-4:=
- 1 12 i

Eigenvoler ere - 1 =2:

t

Always negative real port!

8) UNCLEAR!

1)How con we tell if it's e
sedole pointwithout computig
eigenvalues? (I.e., is the third
pointa weddle?)

2) How can you END in e cedole point??
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Exercise I

2)

t +bi =
- bi +RI() +t

=
4==A(t)

b)

b:(t) =1YR = (' +t
=
==A(t)) etede

Like in the first exercise session!
Thinkof ites many sell changes
deposited a step et e time!

c) The seme, they both start from the

nome velle andreceive the come

exectinput.

lyes they fine rondemly butthis has
a globes, noton indivional effect.f



d) All np=h 2o we only study one
neuron (se step c)

We have Incoelways
A(t) =f(n(t) =-no

By that we weste in al we here

t 4 =
- h

+RI() +t
=
4==A(t) =I

=-
n +RI(t) +4= ==1

Eho

=- (1 - () +R=(t)

* =
- n+



Integrating (se discussion in b) we get

bit) =fE)*4)-
(t -(2

-) e

AndA(t) immediately follows from

Alt) =
h(t) (n(t)co ft)
Tho



Exercise 3 Box [0,d]

d Remp
don

al
=H(s)H(d) -s)[1 - (s/d)]

time duration

I

1 -

I ↳

d

a)
Each spite deposits di/2 charge
(it's a triengle!) at e rate di.

k(P1k-dx +12kzde)
[2] =

2

b)

(2) =10015.5*m51. 1uA-ems +
+2.5.5.(-0.2xA). 10ms)/2 =

15MA-5MA) /2 =0MA



c)
(I) =(5xA -20MA)/2 = - 7.5mA

6 =0 byhypothesis

d) ve2SI) =E (I) - E(t)2

Whatis the distribution for I?

-> Atany time, the numbers of anging
spikes is distributedwith

Se Pois [P:di]

-> The currentvelience within a sigle
spike for a single neuron is given by

ver(t/s =1) =E (23) - E() =

↳1*nar -(E)=
=(s]*: -E) =I --

Iwi



For 5spiker, we justsum the verience:

2

ver(-15) =5t wi

Now we need to use the low of total
verience:

ver (I) =E(ver(21s)] +vor (E( [15])
S

·"E2515
:

·
=ver(+wis) =1 wiver(s)

=:: di ↳Ferente .
ver(I) =0; di Wi YES!!



All of the ebove for a single neaion.
verience suns again far all neurons:

vor (I) =k/s (Ps de Wy +PadWY

e) i) Standard deviation dark les
ii) Standard deviation grows by

iii) Standard deviation grows byE



Exercise 4

d)

tr =(1 - x) -3

Ito it =
1 - x - 3

A =(1 - 53) - nty

We can set

n(t) =1 - 23/)
And replace

+se =
- 3 +F(1 - 53)



ty ((x1) =
- 2 +F(1 - 7/32) =

=- 3 -2(1-7,5 -k)(1 - 7/33 - 3) =

=- 2 + (6) - 73 - 2)
=

-2 -28
=

- 2

ty (0) =F(2) =0

51 -) =2 +F(1 +4,2) =2 +F(2) =

17

3 - 2.1.1- 1) =2 +2 =

+I

5y( - 47) =2 +F(1 +58) =2 +F(4)
=3/7 +2.1.1- 2) =2 - 2 =- 5/7

58) - 2) =2 +F(2 +5z) =2 +F(2)
i +2/2 - 2)(2 - 4) =2 +22- 4) =0



+1 - 2) =2 ++12 +5) =e2 ++(5)

=E +0 =E.
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stable unsteble

PerturbationsI are corrected I Genoargaei -
right (2 noll


