[image: image1.jpg]4.25 Compute integral solutions of the linear Diophantine equations 245+ 33r
1553

9and 65, + 1052+




[image: image2.jpg]4.13 (i) Find a polynomial f € F7 x| of degree less than 4 solving the congruence (x* —1)- f
2 +2x+5 mod & + 202 + 1 in Fy [x].

(ii) Show that the residue class ring F343 = Py [x]/ (x> + x4 1) is a field, and compute the inverse
of 2 mod x* +x+ 1 in Fya3.




Solution4.13
[image: image3.jpg]413 O f =2+ 42+ &t 5, @)+ 6rt 1




[image: image4.jpg]5.5 LetF; =27 be the finite field with 7 elements and m = x(x+ 1)(x+6) =" +6x € Fy [x].
(@) LetJ  Fy[a] b the st of all polynomials h € 7] solving the inerpolation problem

WO)=1, h(1)=5, h(6)=2.

‘Compute the unique polynomial f € J of least degree.
(i) Find a surjectivering homomorphism :F x] — E} such that ke
and compute x(f) and x( + 3x+2).
(i) Show that / = f +kerx = {f +m:r € Fafl}.





Solution5.5(i)
[image: image5.jpg]55 (@) f—6x"+5x+1.




[image: image6.jpg]5.13° In this exercise, we discuss bivariate interpolation.
(i) Develop an algorithm for computing f  Flx,y). F a field, where the degree of £ in y i less
than n and

Pl = vefor i=0,1,....n—1,
for distinet us € F and arbitrary v; € Flx]. Show that £ is unique.

i) Assuming that the degree of each ; s less than m, what i the computing time of your lgorithm
(in terms of m and n)?

(i) Compute f € Fy [x,y] such that
flx,0)

245,

P B+243, f(x,2)





Solution5.13(iii)
[image: image7.jpg]592 + Ty + (62 + dy+ 1)x2 + (92 + dy)x+ 32 + T+ 4y.




证明题是数学题    后面的题目全部都是用maple  or matlab  code计算!
