A= {{ao, a1}, {a1, az}}
B = {bg, b1}
xo = {0, 0}

{{ao, a1}, {a1, a2}}
{bOI bl}
{0, 0}

ro=B-A.Xg
{bOI bl}

Po =X¥o
{bOI bl}

Po. (A.po)

bo (agbo +aibi) +b1 (a1 b +azby)
rsold = rg.xro
b3 + b?
alphag = (ro.ro) / (Po- (A.Po))
b} + b?
by (apbo + a1 by) + by (a1 by + az by)

r; = ro - alphag* (A.po)

b (a0 b + a1 b1) (bj + b}

{ v bo (ag b + a1 b1) + by (a1bo+azby)
(a1bo +azb1) (bf + bi) }

b; -

bg (apbo +aibi) + b1 (a1 bo +azb;)

[*sr is short for “simplified r,”, simplified result of r; stored in sr;

* the following name rules is similar: “s”+“variable name” means the simplified variable.
*/
sr; = Simplify[r;]

b1 ( (-ap +az2) bob1 +a1 <b2 - b%) ) bo < (ap —az) bobi1 +a1 (7b% +b%> )

{ , J

ao b3 +b1 (2 a1 bg +azbi) agpb3 +b1 (2a1bg+azbi)

X1 = Xo + alphag * po
{ bo (bj + bi) by (bj + bi) }
14
bg (apbo +aib1) +b1 (a1bp+azby) bg (apbo +aibi) +b1 (a1 bo +azb;)
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rsnew = srj; .sr;

b% <(_a0+a2) bo by +a; (bz_b%)>2 b% ((ao—az) bo b1 +ax (—b%-;—b%))z

.
(a0 b3 + b1 (221 bo+azbi1))? (ao b3 +b1 (2a1bg+azb1))”

srsnew = Simplify[rsnew]

(b3 +b?) ((~a0+az) boby +a1 (b3 -bF))?

(a0 b3 + b1 (2 a1 b +az by))?

beta = srsnew / rsold

((-ao0+az) bob1+a1 (bf-bi))?

(aob§+b1 (2a1bo+azb1)>2

P1 =r; + beta *po

{bo - (a0 bo + a1 b1) (b +bi) _bo((-a0+az) bobia (b5-bE))"
bo (a9 bo +a1b1) +b1 (a1 bo +azb1) (ao b3 + b1 (2 a1 bg +az b;L))2

by (a1bo + a2 b1) (b + bt +b1((—ao+az)bob1+a1 (bsz{))z}
bo (a0 bo + a1b1) + b1 (a1bo +az b1) (a0 b3 + by (2a1bo +azby))?

sp1 = Simplify[pi]

{ (a1 bo+a2 bl) (b%er%) ((—ao+a2) bo b1+a1 (b%*b%))

14

(aob3 +b1 (2a1bo+az b))’
(ao bo + a1 b1) (b%er%) ((aofaz) bo b1 + a1 (*b%er%))

}

(aob%+b1 (2a1b0+a2b1))2
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n7s= alpha; = (srsnew) / (sp;. (A.sp;1))
out[73]= ( (b% + b%) ( (-ap +az) bpb1 +ai (b(z) fb%) )2)/

1

(ao b3 + b1 (2a1bo +azby))>

(aob3 +b1 (2a1bg+azb1))”
(a1bo+azb1) (b +bi) ((-ao+az) bobi+ar (bf-bi)) ((ao (a1bo +az b1) (bj +bi)
((~ao+az) bob1+ai (bf-b?))) /(acbf+by (2a1bo+azbi))?+ (a1 (a0 bo + a1 bi)
(b +b?) ((a0o-az) bobi+a1 (-b§+bi))) / (aobj+bs (2a1b0+a2b1>>2) *
1

(o0 03 )2(a0bo+a1b1) (b§ +b?) ((a0-az) bobi+ay (~bf +bi))
aob3+by (2a1bg+azbi)

(a1 (a1bo+azby) (b3 +bi) ((~a0+az) boby+ay (bf-bt)))/
(a0 b + b1 (2 a1bo +az b1))2+ (a2 (a0 bo +a1b1) (bj+bi)

((ao—az) bo b1 + ax (7b%+b%>)>/<aob%+b1 (2a1bo+a2bl>>2)J]

n74- salpha; = Simplify[alpha,]
apb3 +b1 (2a1bg+azbi)

(a1 - a0 az) (bj +bi)

out[74]= —

n7si= ¥z = Sr; — salpha; *» (A.sp;)
b; ((—ao+a2) bo by +ai <b2 —b%))
i

out[75]=
ao b +b1 (2 a1 bo +azbi)

((aob%erl (2a1bo+a2b1)> ((ao (a1 bo + az b1) (b%er%) ((—ao+a2) bo b1 + a1 <b%*b§>)>/
(a0 bf + b1 (2 a1 bo +az b1))2+ (a1 (a0 bo +a1b1) (bf +bi)
((a0-a2) boby+ay (-bf+bi))) /(a0 bf+bi (2aibo+azby))?]) /
([0 - 20 2s) (b f)), (0 2a) Pobreas [(BEeBE))
aob3 +b1 (2 a1 bo+azbi)
[(a0b3+by (2a1bo+azby)) [ (a1 (arbo+azby) (bf+b}) ((~a0+az) boby+ay (b§-bi)))/
(aob3 +b1 (2a1bo+azb1) )+
(a2 (aobo+a1bi) (b§+bi) ((ao-az) bobi+ai (-bj+bi)))/

(a0Bf+ by (2arbo+arby) ||| /((af-a0a2) (b))}
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Factor|[r;]
{0, 0}

X2 = X1 + salpha; * sp;

bo (bf +bi) (a1bo +azbi1) ((-ao+az) bobi+ai (bj-bi))
bo (aobo + a1 b1) +by (a1 bg +az by) ; (a-aoaz) (aobj+b1 (2ai1bo+azbi)) ’

b1 (bf +bi) (@0 bo +a1bi1) ((ao-az) bobi+ar (-bj+bi))
bo (aobo +a1bi1) +b1 (a1 bo +az b1) ) (al-ao0az) (aobf+b1 (2a1bo+azbi)) )

sx, = Factor[x;]

azbp-air1b:1 -aibp+agb:
I
-af +ag az -a? +ap az

bnecg = A.sx;

{al (-a1 bo +ag b1) aop (a2 bp—ai bi) az (-ai1 bo+aopbi) a1 (a2 bp-ai1bi)
+ ’ +
-a? +ap az -a? +ap az -a? +ap az -a? +ap az
Simplify[bncg]
{bOI bl}
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