DWC'’s solutions to exercises in Chapter 8 of Kamanine & Nederpelt

Section 8.6
8.1
(@ A(2,0) says: 2<3AND2>0+1 -- sasiTrue;

A(2,1) says: 2<3 AND 2 > 1+1 i False, since 2 > 2 is false
A(2,2) says 2 <3 AND 2 > 2+1 —-dthalse, since 2 > 3 is false

(b)

m<3 | m>3

3

(c) A(2n)says 2<3 AND2n+ 1. Since 2 < 3is always true, this is the same
as: True AND 2 x»+ 1, whichis the same as 2i* 1. We can simplify this by
simple algebra ton< 1.

Remainder of this question left as exercises fotareheck.

8.2
(a)
Woman( Anna) C Man(Bernard) L Younger (Bernard, Anna)

(b) D<[Chi Id (X’ Ber nard)] -- this is true and correct — however it is good

practice to be clear about the domaix.oin this case we know thaimust be a man
or woman, so we can say:

X Man(x) CWoman(x) : Child(x, Bernard)]
¢ (Child(x, Anna) = Woman(X)]



Again, it would be good practice to include the @aminformation, just as in (b),
however the answer is correct as it stands.

@ EX[Child(x, Anna) = = Child(x, Bernard)]

An alternative equivalent form (maybe slightly @o$o the English version) would
be:

= [ Child(x, Anna) L Child(x, Bernard)]

(e)
[ Man(x) : Younger (X, Bernard) Oy Child (%, y) LIChild(Bernard, y)]]

Note this is just the same as:

[ Ly Man(X) : Younger (X, Bernard) CIChild (%, y) LIChild(Bernard, y)]]

8.3
@ IXXON:x>-1]

0 OO0 x* 20]

© OXxO0:x>10= x>5]

(d) DX[XDDX>10]:>(0:1)

8.4

(@) D)([XDD:XiO]

(b) DX[XDD:X>10|:X<25_|

© IXXOD:x>10 COx0D:x<10]

Note that it is NOT right to say thi@><[x OD:x>10C x< 10] -- that

would suggest that D contains every number thabissqual to 10. The wording of
8.4(c) is instead saying that D either containy ¢cimé numbers smaller than 10, or it
contains only the numbers greater than 10.

@ OxOD:Oy[yOD:x# y=|[x-y[21]]

Note thatl X—y | gives the absolute difference —i.e. it is eitharor x-y,
whichever is positive.

Note that Professor Kamareddine’s answer usedexatit (better and simpler)
notation for universally quantifying two variablgst both have the same scope.
Either is fine.

8.5
@ XIXON:x>100(9



) D{XON: x=X7]
© D{x00:x>0] COYx00: x<0]

Note that the following would be an incorrect anstee(c) — why?
OXIxOO:x>0L x<0]

But the following would be fine:

ODXIxOO:Dyydd:x>0L y<0]]

@ " Ex0O00:x>0Cx<0]

8.6
@ XON LY yON:y—x=1]]

) "EIXON:OY[yON x> V]|

© OXXON:OY[yON:x+y>XCx+y>y]]

@ DIXON:B{yON: x* +y? =58]]

8.7
@ x0OD:x0O0]

Note that this is equivalent =X X1 D = XU ]
o) XXXOD:Oy[ydD:xzy]]

(©) XXxUD:OY[ydD:x=VY]l thisis quite tricky and not obvious. If we

were allowed to use a function like sizeof(D), thecould just say “sizeof(D)==1"
— however the question implicitly suggests thatewpress this without such extra
help. The answer says: “There isxam D such that everything in D is equabto-
this is, of course, the same as saying thbas precisely one element.

(d) OXIxOD:LYyOD:04zOD:z=XLCz=Y]]l similar

reasoning to the above.

Tree structure questions not answered — they are han the scope of my part of
the course.



