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1. Let vy be a piecewise linear function on the mesh 7. For any face
F =Tt NT~ with T* € T}, define the jump

[onllF == —nf - Voplr+ —ng - Vop|p-.
Show that vy, is convex if and only if

[or]|F >0 for all faces F.

2. Let p(z) = 4(2? + y?). A mesh 7}, is called Delaunay if the sum of
the angles opposite to any edge is less than or equal to m. Show that
Inp = T'(I,p) if and only if T, is Delaunay, where Ij, is the interpolant
to the continuous piecewise linear space.

3. For ODE ¢/ = f(t,y), consider the linear multi-step method

UeYn+k + Gh—1Yntk—1 + - - -+ @0Yn = bk frtrk + bk—1fnrk—1+ ... +bo S
Show that the multistep is of order p
— (i) Zf:o a; =0 and Zf:o a;i? = qu:O biddlg=1,...,p;
— (ii) p(e™) — 1o(e™) = O(rP*1) as 7 — 0;
<~

(i) 2 —o(¢) = O((¢ = 1)) as ¢ = 1.

Here, p(¢) and () are the generating functions of {a; }*_, and {b;}¥_,
respectively.

4. Assume u(t) is continuous on [0,7] and u(0) = 0. Show that

u(t) = F(la) / (t - €2 oPu(E)de.

Notice that the Caputo and Riemann-Liouville fractional derivatives
coincide due to u(0) = 0.

5. Consider the two-parameter Milttag-Lefller function
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For A > 0, @ > 0, and ¢ > 0, show that

COEo1(—MY) = —XEq1(—\t%),
Eo1(—MY) =1— MYEq11a(—AtY).



