November 25, 1998 E C S 1 5 3 � F A L L 1 9 9 8 Page 1

Puzzle of the Day

Alattice is a mathematical structure composed of a setS and a relationr. Ifx,y, andz are elements ofS, andr is a relation over those elements, then (S,r) is a lattice if and only if the following conditions are met: 1. r is re�exive, so for every elementx inS,xrx. 2. r is antisymmetric, so ifxry andyrx, thenx =y. 3. r is transitive, so ifxry andyrz, thenxrz. 4. Every pair of elements inS has a lower bound. In other words, there is az inS such thatzrx andzry for every pair (x,y).

5. Every pair of elements inS has an upper bound. In other words, there is az inS such thatxrz andyrz for every pair (x,y).

Does ({ 1, 2, 3, 4, 5 },£) form a lattice? How about ({true, false},and )?