CSC165H1, LEC0101 TerM TesT 1 —SAMPLE SoLUTIONS

Question 1. [5MaArRkS] SHORT ANSWERS

NoOTE FOR PART (A)

See WS01Mon and PS1 for the concrete problems you worked on to develop your intuition for Sufficient and for
Necessary, and WS502Wed “Necessary, and Sufficient” for a precise general discussion using the concepts formalized
in WS01Wed and WS02Mon.

Let Sy, S5, C, Ny, N, be predicateson D. Let §; = {v e D : §/(v) }, etc.
S1 and S, being sufficient for C, and N; and N, being necessary for C, mean:

YveD, S51(v)= C(v) ; Yve D, 5,(v) = C(v) ; Yve D, C(v) = Ny(v) ; Yv e D, C(v) = Nj(v)
Yve &, Clv) ; VvedS, Cv) ; Yv eC, Ny(v) ; Yv € C, Ny(v)
SCC;85CC;CCN, ;CC N,

(as usual we’re using notation to be precise and concise, but we’re drawing those set relationships, at least on our
mental whiteboards).

You’ve had a lot of practice with S; v S, being sufficient for C, and N; A N, being necessary for C, which we can
also state abstractly as:

Yv e D, (Si(v)V Sa(v)) = C(v) ; Yv e D, C(v) = (Ny(v) A Na(v))
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