BioNB330 Quiz 1 






NAME:

Please keep your answers brief. You can use your notes. 

Question 1 – Neuron models
1a. Consider the following two schematic of a neuron: 
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Which functionality of the biological neuron is summarized by the SUM symbol in the formalized neuron? Which is described by the heavyside function?

The sum represents dendritric summation of incoming inputs from other neurons
The non-linearity represents the all or nothing decision to emit a spike if voltage is above threshold

2. Question 2 – Coding  
Consider that you have recorded the following spike trains from a neuron in visual cortex while presenting stimuli of increasing light intensity. 
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Which characteristic(s) of the spike trains predict(s) stimulus amplitude? 

a) number of spikes; b) frequency; c) interspike interval distribution; d) other (name it)

b, c
b) Draw and approximate raster plot of the following recording:
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c) Draw approximate interspike interval distributions of the following two spike trains. Does the interspike interval distribution allow to discriminate between stimuli A and B? 
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Question 3. Tuning curves and receptive fields 

Consider the following spike trains: 
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a) Construct a tuning curve for each neuron and graph them all on one graph
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b) Consider the following two postsynaptic neurons 
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With N1-N5 corresponding to Neuron1-Neuron5 from the graph above and P1 and P2 to two postsynaptic neurons. Assume linear summation (input = weighted sum of presyanptic outputs) and linear outputs (output = input; no spikes, just continuous values) with synaptic weights wij from neuron j to neuron i. w11 = 0.8; w12 = 0.6; w13 = 0.2; w23 = 0.4, w24 = 0.6; w25 = 1.0. Draw the resulting tuning curves (output as a function of stimulus frequency) for the two output neurons on the same graph. 
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d) Consider the same network and assume that for the postsynaptic neurons each output has a threshold of 1.0 above which the output = input and below which the output = 0.0. Draw the resulting tuning curves (output as a function of stimulus frequency) for the two output neurons on the same graph.

Same graph with responses 0 below 1
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