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1. (10pts) True or False? Justify your answer.
o There exists E/F, such that End(E) = Z.

If £/C, then Eln| = Z, ® Z,.

The group E(F,) is finite and cyclic.

o If £ :y? =123 — x is defined over F,, then End(FE) = Z[i].

MOV attack for supersingular curves is more efficient than the ordinary case.




2. (5pts) Consider the elliptic curve E : y? = 2® + 2 + 6 defined over F7. Observe that
P=(1,1),Q =(2,3),R = (3,1) are points on E. Show that P+ (Q+ R) =(P+ Q)+ R
without using the fact that E(F7) is a group.

3. (5pts) Let E be the elliptic curve defined by the equation y? +y = 23 +x over Fa. Show
that E(F) = E[5]. (Hint: Show that ¢3 — 1 = [-5].)



4. (5pts) Let E be the elliptic curve 3> = 2° + 2 + 8 defined over F7;. The point
P = (1,9) is of order 79 and therefore generates E(F7;). Let Q = (70,19), a point on E.
Let f : E(F71) — E(F71) be defined by f(R) = 2R+Q. Set Py = P and define P, = f(P;_1)
for all 4 > 1 recursively. Solve the discrete logarithm problem @ = kP using the following
table.

i Jof1]2]3[4a]5]6
o(P) [1]32]26] 1 [43]60]47
yP) lol19]59 62|31 ]50]54

5. (5pts) Let F, be a finite field with ¢ = 2 (mod 3). If E : y*> = 23 + B is an elliptic curve
defined over Fy then show that F is supersingular.



6. (5pts) Describe Diffie-Hellman key exchange with elliptic curves. Is it possible for the
eavesdropper Eve to obtain the key? What is the use of this key for Alice and Bob?

7. (5pts) Let E/C be an elliptic curve corresponding to the lattice L. Recall that
End(E)~{f e C:BLC L}.

If End(F) is not isomorphic to Z, then show that it is isomorphic to O, an order of an

imaginary quadratic field K.



