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e Inan islanf;ere are three types of people - knave, knight, spy. A knight always tells the truth. A knave @ays lies.

Propositional logic: Knight, Knave, Spy
T

A spy can either tell the truth or lie. A visitor in the island meets three people A, B, and C. A says, "I am knight." B

says, "l am'not a spy." C says, "l am a knave." It is known that A, B, and C are of different types of peopie. Define

the set of atomic propositions, model the problem using propositional logic, then determine the type of A, B and
g —

~
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Propositional Logic: Glasses 4., .
bV =

e You are about to leave for school in the morning and discover that you don’t have your glasses. You know the
following statements are true:

e If I was reading the newspaper in the kit&en, then my glasses are on the kitchen table.
o If my glasses are on the kitchen table, then | saw them at breakfast.

o | did not see my glasses at breakfast. T v
¢ | was reading the newspaper in the living room or | was reading the newspaper in the kitchen.
e If | was reading the newspaper in the living room then my We.
o Where are the glasses? m-k 7
927, AT, AP ARt <
% = 19T A - @
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SAT modeling: Graph coloring

e Given a graph G = (V, E) and n different colors, is it possible to color the vertices of the graph using the given set
{ of colors such that two vertices that share an edge have different colors? Find the chromatic number - minimum
. I/__’
number of colors needed to color the vertices.

L % v, Va, - VU

\"4
’VLE > e(nw >
5 Y e(w) 3

( [,1,’5) & X wa

|V, VLY -V Vn
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SAT modeling: Multiplication (21),- 1010 b3

L 3 311

e Develop a SAT model for the following problem. Given an (m + n)-bit binary integer z = (zm+n . . . 2221)7, do there
exist integers x = (Xm ...x1)2 and y = (yn .. .Yy1)2 such that z = x x y? Write the SAT constraints for m = 2,n = 3.
AN AIEARS A
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SAT modeling: Multiplication

e Develop a SAT model for the following problem. Given an (m + n)-bit binary integer z = (zm+n . . . 2221)7, do there
exist integers x = (Xm ... X1)2 and y = (yn ... y1)2 such that z = x x y? Write the SAT constraints form = 2,n = 3.

Y3 Y2 Y1 l
X X2 X4
as dz a
bs b, by ]
C3 C2 Gl tavvy

Z5 Z4 Z3 Z3 73
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SAT modeling: Multiplication

e Develop a SAT model for the following problem. Given an (m + n)-bit binary integer z = (zm+n . . . 2221)7, do there
exist integers x = (Xm ... X1)2 and y = (yn ... y1)2 such that z = x x y? Write the SAT constraints form = 2,n = 3.

Y3 Y2 Y1
X X2 X4
asz dz a (a3a2a1)2 = (yayay1)2 X X1
bs by by (bsbzb1)z = (yay2y1)2 X X2
C3 C

Z5 Z4 Z3 Z3 73
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SAT modeling: Multiplication

(adbve) p (@vbvey

e Develop a SAT model for the following problem. Given an (m + n)-bit binary integer z = (zy+n . . . 2221)7, do there
exist integers x = (Xm ... X1)2 and y = (yn ... y1)2 such that z = x x y? Write the SAT constraints form = 2,n = 3.
—_———— -

Y3 Vzgj Z = aq
X
4 CiZ2)2 = Az +b
— @ azo (azaz2a1)2 = (y3Y2y1)2 XX1/ ((E;TE)TE—=CI§—+ID15 +o / J
P9

-~ b3 b, b; (b3bab1)z = (yay2y1)a X X2 v/ (Csza)s = b3 + Cy

Z Z 2 sz 2 Addin Boe
s %/\3' . ” 22_:,-_) @, @b, \ - bC+)C
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SAT modeling: Circuit equivalence
Mux

e Are these two circuits equivalent?

ANF «——— 3 CWF —’j’

)

sl &€ ﬂLC?\OQH?H
—,(O\,I\e)esc
rle)ec yesy) Y o X

A(bast) o L XCNF <, ) /NF) CNF
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