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· The Matrix Problem:
· Maybe the world is not actually as we see it 
· ARE YOU LIVING IN A COMPUTER SIMULATION by Nick Bolsom
· The Matrix:
1. The brain constructs your world
· Heuristics and Prior Knowledge: basic math question about and ball but so many people got it wrong. Why?
· Our prior knowledge shapes how we look at the problem
· Example of teacher who used top-down processing (all of our prior knowledge acts as a filter to how we interpret stimuli) and made judgment about mother
· Even though it is just a drawing, we assume it represents a checker board which has alternating shades of dark and gray. Because of this assumption, we think that A and B are two different colors although they are not. This is an example of the brain constructing our world.
2. We use a process called Hebbian learning which provides a mechanism for neural coding
· There is an actual physical connection between neurons that fire together
· In classical conditioning, the neurons for CS and US become physically connected.
· Phantom limb syndrome: although someone has lost their hands (physical stimulus is no longer present), they still experience their left hand moving. The left hand is physically no longer present but the neurons are still intact.
· Person experiences all the sensations of their hand moving but there is no hand to move and they felt pain in extreme cases.
· Person in case study felt like his left hand was clenched and he couldn’t open it
· Patients told to clench both hands so the right hand also clenches and then they let it go. The brain lets the left hand unclench as well and the patient feels relief.
3. Prior learning interacts with a collaborative functional process across brain regions (prior learning filters how we see the world)
· All of our cognitive processes at some point have to be coded as signals 
· 3 Classes of Neurons:
· Sensory neurons: can go through modifying processes by connecting through an interneuron
· A simple neural circuit: Knee-jerk reflex
· Hitting right on the patellar ligament activates sensory receptors in the leg. This sends a signal from the sensory neuron to the spinal cord. At the spinal cord, the motor neuron can be activated in two ways: through the sensory neuron directly which causes the quadriceps to jerk forward and at the same time, the interneuron causes motor neurons in the back of your leg to relax.
· A study on a monkey showed that when it saw someone eating a fruit, its motor neurons began to shoot. Activity was seen in the motor cortex and the monkey was standing completely still. These are called mirror neurons because these neurons miss what other people are doing 
· Mirror Neurons:
· Some people think that a species must have mirror neurons in order to be able to observe the behavior of others which will cause motor neurons to fire in response.
· Scientists are looking at how mirror neurons play a role in empathy
· Psychologists are also looking at Theory of Mind. When a child plays peek-a-boo, they think everyone is seeing the same thing they are (i.e. everyone is surprised when they open their eyes). Psychologists want to know when children develop this.
· Children with autism might have underdeveloped Theory of Mind. It might be possible that some children with autism have an altered mirror neuron system.
· [bookmark: _GoBack]A guy prepared for his spacewalk by doing the exact same steps he would have to do later while in the spacecraft. He did this because he was engaging his mirror neurons for the future.
