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Computational Thought





        Lecture Notes 7

HW: Review circuits; Quiz Monday on circuits. Do reading as emailed, from Brookshear Sections: 1.1 – 1.2, 2.2, 3.3
Luna’s drawing of the XOR Gate
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A∙B + A∙B                                                  __               _  _      _        _   
Matthew’s solution: OR∙NAND = (x + y)(xy) = (x+y)(x+y) = x∙y + y∙x
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Justin’s XOR Gate with 3 Transistors and 2 Diodes:

Diodes – allow current to flow in only one direction
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Shohan’s 4 transistor XOR Gate:
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- The designing of circuitry is useful for light objects. This field is known as ASIC (Application-Specific Integrated Circuit). 
Dennis Shasha’s 6 Transistor XOR Gate:
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AND Gate:

[image: image6.png]na

e

)





From last time:

Mat*s _
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Figure 1: Case 1 Non-Deterministic
- Reaching the last part is known as the accepting state. Matilda would not work. Rabin was able to convert any non-deterministic machine to a deterministic one. To perform this conversion, you must first number each of the states. You will use Subset Construction. 
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Figure 2: Case 2 Deterministic Finite State Automaton
Given in state 3, if you see a “t” you will go to state 4. If get a non-“s” you stay in state 4. If you get an s, you go to state 5. To make it deterministic you add another state {4, 5}. If you get an “s” while in state 4 you can go to state 5. If in state 5 and you get an “s” you go back to {4, 5}. If you get a blank, then you go to state {6}. In these sets, you look at each set and wonder where do we go? In the deterministic finite state automaton, the loop from {4} to itself is only for non-s characters. If given an “s” input in the Non-deterministic Finite State Automaton, you either go to state 5 or stay in state 4. In the second case, we do know what to do because we have state {4, 5}. If given the word mattresses it will go through the states and after the final s, it is finished. The first case is really non-deterministic. The idea is to go to somewhere we want. This is a Finite State Automaton Deterministic. 
- From Rabin reading the spy case:
The spies will give the guard x. The guard will compute x2. Taking the middle digits denoted as y, should be on the guard’s list. If y is on list let pass else shoot. Figuring out which x2 gives you those digit is very difficult, so the more digits the more difficult. This is a one-way function and has been one of the earliest methods in keeping secrets. Rabin had real good taste for simple problems. The hallmark of his work was to take problems that are simple to explain and difficult to solve. Non-determinism means that you don’t tell the computer what to do but you convert it to be deterministic so you can tell it what to do. Then he came the idea of letting the computer to just “guess.” Random selection is the basis of evolution which can be seen as a model. 

- Rabin came to the idea to build a computer to find prime numbers so if it did not prove that the number is not prime then it is declared prime. So if after 100 random chances it all wasn’t prime, the chance that it was wrong is (1/2) 100. 
Hw: Study for a circuit quiz and read the sections from Brookshear






















