Math373 Quiz 12

Fri. Apr 21, 2023

Name: Sa LU‘\MS

Directions: Show all work. No credit for answers without work.

1. [2 parts, 4 points each] Let p = 67 and let E be the elliptic curve given by y? = 23 +92+33

over F). Let P = (42,53) and @ = (62,8). Compute the following points.

(a) P2 Lj'l: X3+A)<+E , 'ZJ _9_ 3)( ',A
>\: 3%7— '\'A 3(4{2\2."01 §30( ) .
&l 203 6
67 2a)"
AL : 1= LA - L1+ ]
67 (O(34) + 23 - 0 + G000 = (2)[21 +(-L)(u)] +(,,)(“ y
31 (D@« 1] - (@)(29) +EsX1) = (@) +(9[ +C n(u)] 3
23 WO+ - () + )N 7(67+C0E)) +)NH)
s WO |- () +E06i) S, P
G- (\) (5) + |
(b) g and %
_l;,: P.q = (4,63 u,z,g)" - (42,63) < (62, -3) = (42,53) (2 59 !
Y2 ~ A @__(0___7_[,3_ SR ()= 3-47=7
\: ox ~ z-42 " 20 P (-26) = |
ETA (L7 10):
67 (o7 | 1= 7+ EV0) = 7+ 1o +06) |
o= W7 43 =(97) +E000) = 3(67+(0)(@) +-2E)
7- (D) +| (3«7 + (2 1o)

(12, 44)

(P\ ((12 13) - ('7-/‘13) .

2. [2 points] Let p = 11, let P = (1,2) and Q = (2,
both on the elliptic curve over F, given by y? =23 + Az + B.
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3). Find A and B such that P and @ are
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