4-credit assignment – STDP - Choose
(1) In classical conditioning, the temporal relationship between the onset of the conditioned and unconditioned stimuli is important. The conditioned stimulus (tone in Pavlov’s experiment) has to be presented earlier than the unconditioned stimulus (food in Pavlov’s experiment) and should overlap. A commonly used control for these experiments is “backward” conditioning, in which the unconditioned stimulus is presented before the conditioned stimulus, in that case, the conditioned response is not learned. 

Show that use of a spike-timing dependent plasticity rule could explain this phenomenon. 

(2) A rat is put on a linear track and runs back and forth. As he runs, a sequence of unidirectional place fields develop. Assuming that these are driven by changing visual input as the rat runs on the track as well as by input from other pyramidal cells, design a network in which these unidirectional place fields arise via STDP. 

