HW FOR WEEK 10

1. Prove the following statements

(a) (xx,y|false : Py y) = u, where u, is the unit of the monoid for the operation *.
(b) (+i]0 <i<mn+1:b[i]) = (+i0 <i<n:b[i]) +bn]ifn>0.

(¢) (*z|R : uy) = uy where uy is the unit of x

(d) (k| R : P) = (xy|Rlz = 2y] : Plz = 2y])

2. Determine whether the following quantifiers are true or false. The domain of the bound variables
for all of the following quantifiers is the set of integers. even.k is a function which returns true if k
is an even integer and false is k is not an even integer. Justify your answer. If your justification
for your answer is not correct you will not receive credit so make sure that your justification clearly
states why the answer is true or false.

) (k| : 4k = 16)

) Fzj(x=1)A(x=3):2%2-3x+2=0)
) (Val(x=1)A(x=3):2%2 - 32 +2=0)
) (Val(x =1)A(x=2):2%2 - 32 +2=0)
) (Tl <z <2:2°—-5x+6=0)
)
)
)
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(f) (Vz[1 <2 <2:22 -5z +6=0)

(g) Fz[l <z <2:2%2-52+6=0)

(h) (Vz|]l <2 <2: :r2—5:c—|—6—0)

(i) (Vz|l <2 <3:2%2 -5z +6=0)

(G) Tzl <o <4:2%2-52+6=0)

(k) (Vz|l <o <4:22-52+6=0)

(1) (Vn|: (3k| : 2k = n) = even.n)

(m) (Vnleven.n A even.(n/2) : (3k| : 4k = n))
(n) (In|]l <n <8:even.n A (3k|: 5k =n))

(0) (3n]1 <n <10:even.n A (Jk| : 5k =n))
(p) (Yn|: (Fk| : 6k =n) = even.n)



