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Calculation of square roots in finite fields
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000000 1.1. (Calculating a square root in )
00:00p, p000000000 a

00 : va

Stepl0 mod pO0OO00OD0ODO ¢gOOOOO

SteplI0 p—1=27¢q,24¢00000 r,q0O0000

StepIII0 h=g? (mod p) 0 b=a? (modp) D0 OOOO

SteplVO s:=1,h=h"! (mod p) 00 O0O000i=r-200 00000000000000
O StepIV.10 b2 = -1 (mod p) 000 s := sh (mod p), b:=bh? (mod p) 0000

0 StepIV.20 h:=h? (mod p) 0000

StepV 0000000 /a:=al4"/25 (mod p) 0000



2 O0OOoood

00 Sze000000O00OOOO0O0OOCOOOOOOOOCOOOOOODOOOODOOODOOOODOOO
oboobOooboooooboboooooboooobooboooOoboon

F;oooob G, 0oon
0o 2.1.qDDDDDDDFqDDDDDOzEF;DDDD
G, ={la]l; a € Fy, a# *a}

0000G,0F,00000000000G,000(-]00000
000
Ga = G U{[oc]}
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] [oc] = [o0] ] = ],
]+ [~a] = ],
o+ = ||

0000000000000 ][a),[b] €@, (a+b+#0)0

00 2.2. (Ga,#) 0 [c0] 0000000000000 0000000 ¢:Ga —F
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foc] =+ 1, fa] - 212
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000000 2.6. (Calculating a square root)
00 :8,¢(BeFrO0000)
00 :+/B
O Stepl 0 2t —10000000 g1,92--gn—1 €Fy 00000
00 Stepl.10000g2 =000000¢#000000000000000+g,0000
00 Stepl2000000000[g]* #[oc] 000 "0 g=g» 000 gOO0O000
0 Stepll 0000 [g)e V2" £[e]000000000000
00 StepIlL1 0 [¢)=1/2" =[] 000000000 kOODDOO0<k<e—1)
00 Stepll.200000 G, 00 [d] =[g)e V2" 000000
00 Stepll.300000004ay/—10000
O SteplII O [g]la~D/Pu" #£[0o] D00DOD0O0 mOdODOO00O
0 SteplVO r=p, 000000000000
00 StepIv.10 [¢)@V/™" = [, 000000000 kOOOOODO
00 StepIv.2000 r0 G, 00 [a] = [g)e Y/ DoooOO
00 StepIlV.30 10 0000 ¢ €F,00000¢=¢ 0000
00 StepIlvV4 O (a(¢/ —1)/(¢P+1))*=8,1<j<(r—1)/2000000 ;000000
00 SteplV.500000004+a(¢ —1)/(¢ +1)0000
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000000 2.8. (Calculating a primitive r-th root of unity)
00 :r, ¢q(r00000¢q=rt+100rt)=1)
oo :F, 0000100000

O Stepl 0 ¢t+1000000 Ff00 gy,..., 04100000
00000g¢ #1000000g;0000g=g;0000
O Stepll0 ¢le-V/™* =1 000000000 k000000
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000000 2.10. (Calculating a primitive 4th root of unity)

OO0 :q(g=2°t+10e>1, t000)

00 :F, 00001000400
O Stepl 0 2t+1000000 FX 00 g1,...,9241 00000
00000 ¢*#1000000 ¢;0000g=g;0000
O StepllO ¢le-V/2* =1 000000000 k000000
O StepllI0 00000 ¢le-b/2" opooo
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