Homework – Population vector and Tuning tuning curves
1. Describe the main difference between the "winner-take-all" and "population vector" schemes for decoding information from a population of co-active neurons. 

In a winner-take-all only the strongest responding neuron is considered, in a population vector all neurons vote proportionally to their activity. 
2. Name a few examples of stimuli that are thought to be encoded in population vectors. 

Motor neurons, color coding, place cells .. 
3) Consider the graphs below. For each scenario, the indicated wavelength of light will produce a different color impression. Draw the resulting vectors for cases b) and c) into the graph and explain the color that will be seen in each case. 
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4) You have recorded the following tuning curves from two (N1 and N2) auditory sensory neurons (lets assume that outputs of neurons are represented as continuous values, representing average firing rates for example). The x-axis is frequency of tone in Hz, the y-axis is firing rate in response to the stimulus. 
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a) You are recording from two neurons P1 and P2  in the next processing layer downstream that receives input from the sensory neurons AND from inhibitory interneurons L1 and L2. The following equations describe the interactions in that network: 
xL1 = inL1 = xN1

xL2 = inL2 = xN2

inP1 = (-10.0)*xN2 + 1.0*xN1  xP1 = inP1 if inP1 >= 0.0 and xP1 = 0 if inP1<=0

inP1 = (-10.0)*xN1 + 1.0*xN2  xP2 = inP2 if inP2 >= 0.0 and xP2 = 0 if inP2<=0

Graph the tuning curves for xP1 and xP2. 
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You are recording from two neurons P1 and P2  in the next 

processing layer downstream that receives input from the sensory

neurons AND from inhibitory 

interneurons

L1 and L2. The following 

equations describe the interactions in that network: 

xL1 = inL1 = xN1

xL2 = inL2 = xN2

inP1 = (

-

10.0)*xN2 + 1.0*xN1  xP1 = inP1 if inP1 >= 0.0 and xP1 = 

0 if inP1<=0

inP2 = (

-

10.0)*xN1 + 1.0*xN2  xP2 = inP2 if inP2 >= 0.0 and xP2 = 

0 if inP2<=0

Graph the tuning curves for xP1 and xP2. 

L1

L2

xN1

xN2

P1

P2

This is what I wrote down .. What I meant to 

Write was that P1 and P2 get inputs from 

L1 and L2 but given that L1 and L2 are just 

Copying N1 and N2 it makes no difference 
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