Adequate sets of connectives for LTL

X is completely orthogonal to the other connectives

e X does not help in defining any of the other connectives.
e The other way is neither possible

Each of the sets {U,X}, {R,x}, {W,X} is adequate

e {UX}

o oRy==(CoU~vy)

o OWy=yR(@Cy)=~CvyvU—(eCw)
e {RX}

o oUy=—("9oR~vy)

o ¢Wy=yR(0Cy)
e {WX}

o oUy=—(9R~vy)

o QRy=yW(oZEv)

Theorem:
Uy==(~yU(~oZE~vy) EFy

Proof: take any path s Proof: take any path s 0 — sl — s 2 — inany model 0 —» sl —»s2 — ...
in any model

e Supposes02o Uy
o Let n be the smallest smallest number s.t. sn 2 y
o We know that such n exists from ¢ U y. Thus, sO 2 F y
o Foreachk <n, sk? o since ¢ Uy

o Weneedtoshows02=(—y U (—~¢ &£ ~v))
o case l:foralli,si2 ~¢@ & —~wy. Then,s02~(—y U (—~ ¢ £ —v))
o case 2: for some i s case 2: for some i, si*> — ¢ £ — . Then we need to
show Then, we need to show
o (®for eachi1>0, if si? —~ ¢ & — v, then there is some j<iwithsj2 —y
(i.e.sj?vy)
o Take any i >0 with si? —~ ¢ &£ —y. We know that i > n since s0 2 ¢ U y. So
we can take j=n and have sj ? y
o Conversely, suppose s02~(—yU(~oZE~y) EFvy
o Since s0 * F y, we have a minimal n as before s.t. sn % y
e casel:foralli,si2—¢ £~y (ie.si?@ Cy). ThensO2¢ Uy
e case 2: for some is? @ & y We need to prove for any i <i



