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1. Hereis some training data concerning comedians used to determine whether they are worth going to see.

Age Experience Rank Nationality Go

36 10 9 UK NO
42 12 4 USA NO
23 4 6 N NO
52 4 4 USA NO
43 21 8 USA YES
44 14 5 UK NO
66 3 7 N YES
35 14 9 UK YES
52 13 7 N YES
35 5 9 N YES
24 3 5 USA NO
18 3 7 UK YES

What would be some important issues to consider when making a decision tree that will match the training data and
be expected to work reasonably well for the data at large?

Age, certainly, but also experience and rank seents have enough discrete values that making an attsute
for each specific value would be overkill. You wold probably want to divide age into categories (186, 20's,
30's, etc., perhaps, and probably experience, todzven rank could be split into two groups, up to seen, and
above seven.

The decision tree algorithm will make the decisioftree, but redefining the attributes might help it dong.

2. Usethe algebraic algorithm to demonstrate that the logical propositions:

P=>R Q=>R PvVQ

derive the conclusion

R

understanding that P=>Q is another way of writing (~PvQ).

(~PVR) =(1-P+R)-((1-P)R) = 1-P+PR

(~QVR) = 1-Q+QR

(PvQ) = P+Q-PQ

The product of these three is PR+QR - PQR.

Multiplying this by 1-R yields 0.

3. Usethe resolution algorithm on the same problem: to demonstrate that the logical propositions:

P=>R Q=>R PvVQ
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derive the conclusion

R

understanding that P=>Q is another way of writing (~PvQ).
(~PVR) (-QVvR) (PvQ) ~R

(~PVR) (~QvR): do not resolve

(~PVR)(PvQ): (QVR)

(~PVR) (~QvR) (PvQ) ~R (QVR)

(~PVR) ~R: ~P

(~PVR) (~QvR) (PvQ) ~R (QVR) ~P

(~PVR) (QvR): do not resolve

(~PVvR) ~P: do not resolve

(~QVR) (PvQ): (PVR)

(~PVR) (-QVR) (PvQ) ~R (QVR) ~P (PVR)
(~QVR) (~R): ~Q

(~PVR) (~QvR) (PvQ) ~R (QVR) ~P (PVR) ~Q
(~QvR) (QVR) : R

(~PVR) (~QvR) (PvQ) ~R (QVR) ~P (PVR) ~Q R
(~QVR) ~P: do not resolve

(~QVR) (PVR): do not resolve

(~QVR) ~Q: do not resolve

(~QVvR) R: do not resolve

(PvQ) ~R: do not resolve

(PvQ) (QvR): do not resolve

(PvQ)~P: Q

(~PVR) (~QvR) (PvQ) ~R (QVR) ~P (PVR) ~QRQ
(PvQ) (PvR) : do not resolve

(PvQ)~Q: P

(~PVR) (~QVvR) (PvQ) ~R (QVR)~P (PVR)~ QR QP
(PvQ) R: do not resolve

(PvQ) Q: do not resolve

(PvQ) P: do not resolve

~R (QVR): Q (already present)

~R ~P: do not resolve

~R (PVR): P (already present)

~R ~Q: do not resolve

~R R: contradiction

Theorem is proven.
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4. Design a neura node that accepts ten inputs. One of the ten inputs will be one. The other nine will be zero. The
output of the neural node will be an integer from 1 to 10, indicating which of the ten inputsis one.

Input 1 has a multiplier of 1. Input 2 has a multplier of 2. and so forth. The Hidden input has anultiplier
of zero. Since only one of the ten inputs will bg, the sum of the weighted inputs will be 1 throughl0. The
node's function need only be the identity functiorsince the weighted sum is already the identity oht non-

zero weight.



