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1. Let T'; for i = 1,2 be graphs, with natural weights, which satisfy (N,,) respectively. Show that the
join of T'y and Ty satisfies (Nujaas)

2. Suppose I'; and T'y satisfy (N,,) then show that the join of 'y and T's also satisfies (N,).

3. Let (T, u) be a weighted graph. Let A > 0 and p* = Au. If (T, i) satisfies (N,,) with constant Cy
then (I, u?) satisfies (N,) with A2 Cy

4. Let (T', 1) be a finite graph. Let R;(T") be the relative isoperimetric constant. Let M be a family
of paths that cover! T'. Let
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(a) Let f:V — R, show that
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(b) Let f:V — R, show that
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(¢) Show that
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5. Consider, I' = Z.

(a) Let Q = {1,2..., R}? be the cube in Z%. Let R; denote the relative isoperimetric constant
for Q. Show that Show that R;(Q) > %.

(b) Show that Z¢ satisfies 1.

L M is said to cover T if for each distinct pair x,y € V there is a path v = v(x,y) € M from z to y.



