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[Fig. 2]
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[Fig. 3a]
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[Fig. 4]
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[Fig. 6]
original value approximated value whenp =8
al cos(pi/4) 181/256
a2 sin(pi/4) 181/256
a3 cos(pi*3/8) 97/256
a4 sin(pi=3/8) 236/256
ab cos(pi*5/16) 142/256
a6 sin(pi=5/16) 212/256
a’ cos(pi*7/16) 49/256
a8 sin(pi*7/16) 251/256
a9 cos(pi*15/32) 25/256
a1l sin(pix15/32) 254/256
all cos(pi*3/32) 244/256
al2 sin(pi=3/32) 74/256
al3 cos(pi*11/32) 120/256
al4 sin(pix11/32) 225/2586
alb cos(pi*x7/32) 197/256
al6 sin(pi*7/32) 162/256
al7  |cos(pi/64) 255/256
alg sinl(pi/64) 12/256
al9 cos(pi*29/64) 37/256
a20 sin(pi=29/64) 253/256
a21 cos(pi*5/64) 248/256
a22 sin(pi*x5/64) 62/256
a23 cos(pi*25/64) 86/256
a24 sin(pi=25/64) 241/256
a25 cos(pi*2/64) 231/256
a26 sin(pi=9/64) 109/256
a27 cos(pix21/64) 131/256
a28 sin(pi*21/64) 219/256
a29  |cos(pi*13/64) 205/256
a30 sin(pi*x13/64) 152/256
a3l cos(pix17/64) 171/256
a32 sin(pi*x17/64) 189/256
a33 cos(pi/8) 236/256
a34 sin(pi/8) 97/256
a35  |cos(pi/16) 251/256
a36 sin(pi/16) 49/256
a37  |cos(pi*3/16) 212/256
a38 sin(pi*3/16) 142/256
[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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[Fig. 10]

original value approximated value when p = 8
(cos(pi*17/64) — 1)/sin(pi=17/64) -113/256
sin(pi*17/64) 189/256
(cos(pi*13/64) — 1)/sin(pi+13/64) -84/256
sin(pi*x13/64) 152/256
(cos(pi*21/64) — 1)/sin(pi=21/64) -145/256
sin(pi*=21/64) 219/256
(cos(pi*9/64) — 1)/sin(pi*9/64) -57/256
sin(pi*9/64) 109/256
(cos(pi*25/64) — 1)/sin(pi=25/64) -180/256
sin(pi*25/64) 241/256
(cos(pi*5/64) — 1)/sin{pi=5/64) -31/256
sin(pi*5/64) 62/256
(cos(pi*x29/64) — 1)/sin(pi=29/64) -220/256
sin(pi*29/64) 253/256
(cos(pi/64) — 1)/sin{pi/64) -6/256
sin(pi*1/64) 12/256
(cos(pix14/64) — 1)/sin(pi=14/64) -91/256
sin(pi*14/64) 162/256
(cos(pix22/64) — 1)/sin(pi=22/64) -153/256
sin(pi*=22/64) 225/256
(cos(pi*6/64) — 1)/sin{pi=6/64) -37/256
sin(pi*6/64) 74/256
(cos(pi*30/64) — 1)/sin(pi*30/64) -232/256
sin(pi*30/64) 254/256
(cos(pi*28/64) — 1)/sin(pi=28/64) -210/256
sin(pi*=28/64) 251/256
(cos(pi*20/64) — 1)/sin(pi*20/64) -136/256
sin(pi*20/64) 212/256
(cos(pi*16/64) — 1)/sin(pix16/64) -106/256
sin(pi*x16/64) 181/256
col(pix24/64) 106/256
sin(pi*24/64)*cos(pix24/64) 90/256
tan(pi=8/64) 106/256
sin(pi*8/64)*cos(pi*8/64) 90/256
tan(pi*4/64) 50/256
sin(pi*4/64)*cos(pi=4/64) 48/256
tan(pi=12/64) 171/256
sin(pi*12/64)*cos(pi*12/64) 118/256
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[Fig. 114]
Stage 0 Stage 1 Stage 2
20=x0+x31; | A0 =20+ 715, BO = A0 + A7;
Z1=x1+x300 | At =71 +714; B7TAO_A7T
72 = X2 + x29; ] . BT = A1 + AG;
A2 =22+ 713; B6= Al - A6
73 = X3 + x28; ] . = :
| A3 =23+ 212 BD = A + Ac
74 = x4 + %27, _ . ’
- N AL B5 = A2 - Ab;
75 = x5 + %26, .
Z6=46+y25 | A0 =+ 0 B3 = A3 + Ad]
Z7:X7+X24: A6 =26+Zgy B4:A3_A4y
78 = x8 + x23; A7 =77+78; B8 = (197+A8 + 162xA15) >> 8;
79=x3 +x22; | A8 =77-18; B15 = (~162+A8 + 197+A15) >> §;
Z10=x10+x21; | A9 =26 - 29 BO = (120#A9 - 2255A14) >> 8;
Z11 =x11 +x20; | A10 =275 - 710; B14 = (205+A0 + 120+A14) >> §;
212=x12+x19, | A1 =74 - 711; B10 = (244*A10 + 74xA13) >> 8;
Z13=x13+x18, | A12 =73 - 712; B13 = (-74+A10 + 244=A13) >> 8]
Z14=xt4 417 | p13=72 - 713; B11 = (25+A11 - 254+A12) >> §;
gg:xlgfxlgi Ad=71- 714 B12 = (254+A11 + 25+A12) >> 8;
e o | M5 =20~ 715, B16 = A6 + A23;
18 = x13 - yig: | A16=(171:Z16 - 189+231) >>8; | B23=A16 - A23
719=x12 - x19; | A3T = (189+Z16 +171+231) >> 8; g;;fﬁx*fégj
720 = x11 = x20; | A17 = (205+Z17 + 152+Z30) >> 8; _ I
_ . B18 = A18 + A21;
221 =x10 - %215 | A30 = (-152+717 + 205%230) >> 8; A ot
799 = 40 - 02 B21 = A18 - A21;
223:§8_§23f A18 = (131%Z18 - 219%229) >> 8, | B19 = A19 + A20:
G0t = w7 - you | A29= (2194218 + 131+220) >> 8; | B20=A19 - A20,
705 =x6 - x25; | A19=(231+219 + 109+228) >> §; | Bed =A24 +A3Y,
206 = x5 - x26; | A28 =(~100+Z19 + 231:728) >> §; ES; - ﬁgg ; :ggf
227 =x4 =2l | A20 = (86720 - 241+227) >>8; | pan_ poe  ang
Z28=X3 - X285 | o7 = (0414700 + 86+227) >> ;| Bog = A26 + A20:
729 = x2 - x29; '
a0 ot — 30, | A21= (2484721 + 62:726) >> 8, | B29 = A26 - A29,
73 = 40 - x31- | A26= (625221 + 248+726) >> 8, | B27 = A27 + A28,
A2D = (374700 - 253+725) >> 8, | B28=A27 - A28,
A25 = (2534722 + 37+725) >> 8;
A23 = (255723 + 12+724) >> §;
A24 = (~12+703 + 255+724) >> 8;
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[Fig. 11b]
Stage 3 Stage 4 Stage 5
C0=B0 +B3; DO = (181+(C0 + C1)) >> §; E5 (181+(D5+ D7)} >> §;
C3=B0 - B3; = (181%(-C0 +C1)) >> 8 7=(181+(-D5 + D7) >> 8;
C1=B1+B2 = (97+C2 + 236%C3) >> 8; | E8=(97+D8 - 236+D9) >> 8:
C2 B1 - B2: D3 = (-236+C2 + 97+C3) >> 8; E9 (236+D8 + 97+D9) >> 8;
(49* 4+251*B7)>>8 D4 =C4+C5; Fiq = (8 (D1 + D1 ))))8:
7 (-251+B4 + 49+87)>>8; | p5 = 04 - C5; £12= (181+(-D11 + D12)) >> &;
C5 (14285 + 212+4386)>>8, | p§=-C6 + C7; E14 = (O7+D14 - 236+D15) >> 8;
C8 (882:5851? 42+86) > 8 B; = CC68+ +C<7:14 £15= (2365014 + 975D15) > &;
’ = : E16=D16 + D18;
C11=B8 - BI1; D14=C8 - C14 E18 = D16 - D18;
C9 =B9 +B10; D9 =(C9 +(15; E17=D17 + D19;
C10:89—B10;I D15=C9 -C15 E19=D17 - D19;
C12=B12+B15. D10 =C10+Ci: £20 = (236+D20 + 975D21) 5> §;
C15=B12 - B15; D11 =C10 - C11; i (97*D20+236*D2)>>8'
C13=B13+Bl4; D12=C12+C13 ’
C14=B13-B14; D13 =C12 - C13; £23 = (181+(D23 + D24)) >> §
C16 = B16 + B28: D16 = (2126015 + 1425C19) 55 8 Eot = (181+(-D23 + D24)) >> §;
Co8 = R16 - B28: D19 = (142416 + 2125C19) >> §; E26 = (236026 + 97+D27) >> 8;
1717620 0172 (S1CIT +ag18) > | 275 P8 028
=R17 - : = (A0 . . = + :
C16 = B18 + B30 DS~ 1AL Q828 g - pog - oo
C30 = B18 - B30; D26 = C20 - C26: E30 = D30 - D31
C19=B19 +B31. D21 = C21 + C27; E31=D30+ D3t
C31=B19 - B3, D27 = G21 - C27:
C20 = B20 + B23: D22 = (22 + C23;
023 =B20 - B23; D23 = €22 - C23;
C21=B21+B22: D24 = (24 + (25,
C22 =B21 - B22; D25 = 024 - C25;
C24 = B24 + B2T; D28 (251+C28 - 49+C31) >> §;
C27 = B24 - B27; = (495028 + 251+C31) >> 8;
C25 = B25 + B26: 929 (2124029 - 142+C30) >> 8;
C26 = B25 - B26; D30 = (142+C20 + 212¢C30) 5> 8;
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Stage 6

Stage 7

F18 = (181+(E18 — E19)) >> 8;

F19 = (181+(E18 + E19)) >> 8;

F29 = (181%(E29 + E31)) >> 8;
( ( 1

F31 = (181x(-E29 + E31)) >> 8;

y0 = DO;

y1 = E24;
y2 = E12;
y3 = -E16;
v4 = D4;

y5 = F31;
y6 = E8;

y7 = —E26;
v8 = D2;

y9 = E21;
yi0 =E15;
y11 =-E28;
y12 = Eb;
y13 =-F18;
y14 =D13;
y15 =D22;
y16 = -D1;
y17 = D25;
y18 = D10;
y19 = -F19;
y20 = -E7;
y21 = -E30;
y22 = —E14;
y23 = -E20;
y24 = D3;
y25 = -E27,
y26 = E9;
y27 = -F29;
y28 = D6;
y29 = -E17;
y30=E11;
y31 = -E23;
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[Fig. 12a]
Stage 0 Stage 1 Stage 2
DO = y0; E18 = (181+(F18 + F19)) >> 8; D5={181%(E5 - E7)) >> &;
E24=y1) | E19=(181«(-F18 + F19)) >> §; D7 = (181%(E5 + E7)) >> 8;
E12=y2 |29 = (181+(F29 - F31)) >> 8, D8 = (97+E8 + 236+E9) >> §;
E16=-¥3, |Ea1 = (181+(F29 + F31)) >> 8; D9 = (~236+E8 + 97+E9) >> 8;
D4 =y4; D11 = (181*(E11 - E12)) >> §;
E?f é5 D12 = (181(E11 + E12)) >> 8;
Fo6 = 7 D14 = (97+E14 + 236+E15) >> 8
D2 = y8; D15 = (-236+E14 + 97+E15) >> 8;
F21 = y9; D16 =E16 + E18;
E15 = y10; D18 = F16 - F18;
F28 = —y11; D17 =E17 + E19;
F18 = —y13; D20 = (236+E20 - 97+E21) >> 8;
D13 = y14; D21 = (97+E20 + 236+E21) >> 8;
D22 = y15; D23 = (181+(E23 - E24)) >> 8;
D1 = -y16; D24 = (181+(F23 + E24)) >> 8;
D25 = y17; D26 = (236+F26 - 97+E27) >> §;
D10 = y18; D27 = (97+E26 + 236+E27) >> 8;
F19 = -y19; D28 = E28 + E29;
E7 = -y20; D29 = £28 - £29;
E30 = -y21; D30 = E30 + E31;
E;g = ‘yggf D31 = -E30 + E31:

- y23;

D3 = y24;
F27 = -y25;
F9 = y26;
F29 = —y27;
D6 = y28;
F17 = —y29;
E11 = y30;
F23 = —y31;
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[Fig. 12b]
Stage 3 Stage 4 Stage 5
co:( 81*(D0 D1)) >> 8; B0 =C0 + C3; A0 = B0 +B7;
=(18 (D0+D ))>>8' B3=C0-C3; A7=B0-RB7,
= (97+D2 - 236+D3) >> 8 B1 =C1 +C2; A1 =B1+B6;
03 (236+D2 + 07+D3) >> 8 | B2=C1-C2 A6 = BI - B6,
C4 = D4+ D5: = (49+C4 - 2515C7) >> 8. | A2 = B2 + BS:
C5=D4 - D5; = (251+C4 +49+C7) >> 8, | A5 =B2-BS;
C6=-D6 +D7; = (142¢C5 - 212+C6) >> 8, | A3=B3 +B4
C7=D6+DT: = (212+C5 + 142+C6) >> §; | A4=B3-B4,
C8 =D§ +Dl4 B8 =C8 + C11 AB = (107+B8 - 162+B15) >> 8;
C14=D8 -D14 = (8- Ci1 A15=(162+B8 + 197+B15) >> §;
9 =D9 +DI5: 89=09+cwo AQ = (120+B9 + 205+B14) >> 8;
C15=D9 - DI5; B10=C9 - C10 A14 = (-205+B9 + 120+B14) >> 8;
C10=D10+ D11; Bi2= C12+C1o A10 = (2445B10 - 74=B13) >> §;
C11=D10-D11; B15=(12-C15, A13 (74+B10 + 244xB13) >> §;
C12=D12+D13; B13= C13+C14 = (254811 + 2545B12) >> §:
C13‘D12 D13s B14=(13-C14 A12 (-254+B11 + 25+B12) >> 8;
= (21 - 142+D19) >> 8; 6—016+CQ8, A6 = B16 + B23:
(T42 D6+22*D9 >>8; | 328=C16-C26; A23:B16—BZS;
= (251xD17 - 40+D18) >»5; | B17=C17+C20, A7 =BI7 +B22,
- (19017 + 251D1g) >>5; | 529 = CI7 -2 A2 = B17 - 822,
020 D20 + D26; e A18 = B18 + B21;
(26 = D20 - D26 S9- 1o+ oot A21 = B18 - B21;
021 = D21 + D27, 3 i cat. A19 = B19 + B20;
27 = D21 - DOT; ' A20 = B19 - B20;
C22= D22 + D23; 820 = C20 + C25, A24 = B24 + B31;
C23= D22 - D23; B23 = (20 - 023, A31=B24 - B3T;
(24 = D24 + D25; 21=C21+C22, A25 = B25 + B30;
025 = D24 - D25; 822= (021 - C22; A30 = B25 - B30;
(28 = (251<D28 + 49+D31) 5> 8, | D24~ G4+ Cer: A26 = B26 + B2Y;
031 = (49028 + 251+D31) >> §; | o1 - 024~ Cer, A29 =B26 - B2,
B} B25 = (25 + (6, A27 = B27 +828;
020 = (212-D29 + 142:D30)>> 8 | 506 _ s - (o, friiieciennd
030 = (1424029 + 212<D30) > 8; } !
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[Fig. 12c]

Stage 6 Stage 7
Z0 = A0 + A15; v0 = 70 + 731;
Z1 = A1+ Al4; yl =271+ Z30;
72 = A2 + A13; y2 =72 + 729,
73 = A3 + A12; y3 =73+ 728;
74 = A4+ Al1; y4 =74 + 727,
Z5 = A5+ A10; vh =75+ 726;
76 = A6 + A9; y6 = Z6 + Z25;
7 = A7 + AS§; y7 =77+ 724,
78 = A7 - A8, v8 =78 + 723;
Z9 = A6 - A9, v9 =79+ 722;
Z10 = A5 - A10; y10 =710 + Z21;
Z11 = A4 - AlT; yi1 =Z11 + Z220;
212 = A3 - Al12; yl2 =712 + Z19;
Z13=A2 - A13; y13 =713+ 718,
Z14 = A1 - Al4; vld =714+ 717,
Z15 = A0 - A15; y15 =715+ Z16;

231 = (-189+A16 + 171+A31) >>

(-

(

230 = (

718 = (

729 = (-

719 = (

728 = (
220 = (86+A20 + 241%A27) >> 8;

(-

(

(

(3

(-

(

(

219*A18 + 131+A29) >>

227 =
Z21 = (248+A21 - 62+A26) >> 8,
226 =
222 =
225 =
223 =
224 =

62+A21 + 248+A26) >> 8;
7+A22 + 253+A25) >> 8;

255%A23 — 12+xA24) >> §;
12%A23 + 255%A24) >> 8;

Z16 = (171+A16 + 189+A31) >> 8;
8;
717 = (205+xA17 — 152+A30) >> 8;
152+A17 + 205xA30) >> 8;
131+A18 + 219+A29) >> 8;
8;
231+xA19 - 109+A28) >> 8;
109%A19 + 231%A28) >> 8§;

241+A20 + 86*A27) >> 8;

253%A22 + 37+A25) >> 8;

y16 = 715 - 716;
y17 =214 - 717;
y18 = 713 - 718;
y19 = 712 - 719;
y20 = Z11 - 720;
y21 = 710 - 721;

Y22 = 79 - 722;
y23 = Z8 - 723;
yo4 = 77 - 724;
y25 = 76 — 725;
y26 = 75 - 726;
o7 = 74 - 727;
y28 = Z3 - 728;
y29 = 72 - 729;
y30 = 71 - 730;
y31 = 20 - 731;
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[Fig. 134]
Stage 0 Stage 1 Stage 2
70 =x0 + x31; A0 =70+ 7Z15; BO = AD + A7;
Z1=x1 + x30; Al =21+ 214 B7 = AQ - AT7;
72=x2+x29; |A2 =72+713; BT = A1 + AB;
Z3=x3+x28; |A3 =Z3+7Z12; B6 = A1 - AG:
Z4=x4+x27; | A4 =Z4+711; B2 = A2 + A5;
75=x5+x26; | A5 =25+ Z10:; B5 = A2 — A5:
Z6=x6+x25 |A6 =76+179; B3 = A3 + A4
77 = X7 + x24; A7 =77+78; B4 = A3 - A4,
728 =x8 + x23; A8 =27-128. B8 = A8 + ((91%A15) >> 8);
79 =x9 + x22; A9 =76 -79; . B15:A15_((162*B8) 55 8),
Z10:X10+X21, A10:Z5*Z10, 88=BS+((91*B15)>>8),
711 = x11 +x20; | A11 =74 - Z11; .
12— xi2 419 | A2 = 73— 712 B9 = A9 - ((153xA14) >> 8);
213=x13 +x18; | A13 =22 - Z13; B14 = A4 + ((225+B9) >> 8):
14 =x14 +x17: | A1d =71 - 714; B9 = B9 - ((153+B14) >> 8);
715=x15+x16; | A15 =20 - Z15; B10 = A0 + ((37+A13) >> 8);
716 = x15 - x16; | A16 = 216 - ((113+231) >> 8); B13 = A13 - ((74+B10) >> 8);
217 =x14 =x17; | A31 = 731 + ((189%A16) >> 8); B10 =B10 + ((37+B13) >> 8);
218 =x13 - x18. | A16 = A16 - ((113+A31) >> 8); B11 = AT1 - ((232+A12) >> 8);
Z18=x12 = X109 | A17 = 717 + ((84+230) >> 8); B12 = A12 + ((254+B11) >> 8);
220 =x11 - X2Oj A30 = 730 - ((152+A17) >> 8); B11=B11 - ((232+B12) >> 8);
221 =x10 = X2 | A17 = 17+ ((84+A30) > 8); B16 = A6 + A2S:
722 =x9 - x22; - d
703 - yg o3 | A18=218- ((145%229) >> 8). B23 = A16 - A23:
794 = 7 — o4, | A29= 7229 + ((219+AT8) >> B); B17 = A17 + A22;
795 = x5 — xo5; | A18 = A18 - ((145+A20) >> 8); B22 = A17 - A22;
726 = x5 - x26; | A19=219 +((57+228) >> 8); B18 =A18 + A21;
797 = x4 —x27; | A28 = 228 - ((109+A19) >> 8); B21 = A18 - A21;
708 =x3 - x28, | A19 = A9 + ((57+A28) >> 8); B19 = A19 + A20;
729 = x2 - x29; | A20 = 720 - ((180+Z27) >> 8): B20 = A19 - A20;
730 =x1 - x30; | A27 = 727 + {(241+A20) >> 8); B24 = A24 + A31;
Z31=x0 - x315 | A20 = A20 - ((180%A27) >> 8); B31 = A24 — A31;
A21 = 701 + ((31+726) >> 8); B25 = A25 + A30;
A26 = 706 - ((62+A21) >> 8); B30 = A25 ~ AD;
A21 = 421 + ((31+A26) >> 8); 826 = A20 + A29
- B29 = A26 - A29;
A2P = 722 — ((220+725) >> 8); B :
AD5 = 795 + ((253%A22) >> 8); B27 = A2T+ A28
B28 = A27 - A28;
A2 = A2 — ((220%A25) >> 8);
A23 = 723 + ((6+724) >> 8);
A24 = 724 — ((12+A23) >> 8);
A23 = A3 + ((6%A24) >> 8);
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[Fig. 13b]
Stage 3 Stage 4 Stage 5
C0 = B0 +B3; D0 =C0+C1: E5=D5+D7;
C3=B0-B3; =C1 - (D0 >> 1); F7=D7 - (E5>> 1);
g; _ S} i Eg D3 = C2 - ((106+C3) >> 8); | E9 = D8 + ((106+DY) >> 8);
C4=BA + ((210+B7) >> 8): Bg - (_38;_ ((90+D3) >> 8); | E8 = (D9 ((90*.E9) >> 8));
om0 e |BIDEREy,
C4 =C4 +((210+C7) >> 8); | D5 = C4 - C5: i .
C5=B5+((T36*B6) > 8) D6 = -C6 + C7 E15=D14+((106*D15) >> 8),
C6 = B6 - ((212+C5) >> 8); D7 = C6 + 7 E14 = (D15 - {(90=E15) »> 8));
C5=C5+((136+C6) >> 8); | D8 =C8 +Cl4; E16 =D16 + D18;
C8 =RB8 +B11; D14=C8 - Cl4; E18 =D16 - D18;
C11 =38 - B11: D9 =C9 +C15; E17=D17+D19;
C9=RB9 +B10; D15=C9 - (C15; E19=D17 - D19;
C12 =812+ B15: D11=C10-C11; E21 = D21 - ({90+E20) >> 8);
C15=RB12 - B15; Di2=C12+(C13; E23 =D23 + D24,
C13=B13 +B14; D13=C12-C13; E24 = D24 - (E23 >> 1);
C14 =B13 - B14; D16=C16 +((77+C19) >>8); | E26 = D26 + ((106+D27) >> 8);
C16 =B16 + B28; D19=C19 - ((142+D16) >> 8); | E27 = D27 - ({90+E26) >> 8);
C28 =B16 - B28; D16=D16 + ((77+D19) >>8); | E28 = D28 + D29;
C17 = B17 + B2O: D17=C17+((25+C18) >> 8); | E29 = D28 - D29;
029 = B17 - B29; D18 =C18 - ((49+D17) >>8); | E30 = D30 - D3T;
C18 =B18 + B30; D17=D17 + ((25+D18) >> 8}; | E31 = D30 + D31;
C30 =B18 - B30; D20 = C20 + C26:
C19=B19 + B31; D26 = C20 - C26;
C31=B19 - B31; D21 = C21 + C27;
£20 =820 + 823, b2y =21 = C27;
C21 =821 +822; D23 = G2z - C23;
022 = B21 - B22; ng = ggj + ggg
R yR el 0520l ((25+C31) >> 8);
0252825 + 826; D28 D28 EE:?B?; ii 3

*
C26 = B25 - B26; D28 = 02 - ((77+C30) 55 8!
D30 = C30 + {(142+D29) >> 8);
D29 = D29 - ((77+D30) >> 8);
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[Fig. 13c]
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Stage 6

Stage 7

F18 =E18 - E19;

F29 = E29 + E31;

F19=E19+ (F18 >> 1),

F31 = E31 - (F29 >>1);

y0 = DO;

yl = E24;
y2 = E12;
y3 = -E16;
y4 = D4,

y5 = F31;
y6 = E8;

y7 = —-E26;
y8 = D2;

v9 = E21;
y10 = E15;
y11 =-E28;
y12 = Eb;
y13 =-F18;
y14 = D13;
y15=D22;
y16 = -D1;
y17 =D25;
y18 = D10;
y19 =-F19;
y20 = -E7;
y21 = —-E30;
y22 = —E14;
y23 = —E20;
y24 = D3;
y2h = —-E27,
y26 = EQ;
y27 = —-F29;
y28 = D6;
y29 = -E17;
y30 =E11;
y31 = -E23;
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[Fig. 144]
Stage 0 Stage 1 Stage 2
DO = y0; E19=F19 - (F18 >> 1); D7 =E7 + (E5 >>1);
E24 = y1; F18 =F18 + E19; D5 = E5 - D7;
E12 =y2; E31 = F31 + (F29 >> 1); D9 = -E8 + ({90*E9) >> 8);
E16 = -y3; E29 = F29 - E31; D8 = E9 - ((106%D9) >> 8);
D4 = y4; D12 = E12 + (E11 >> 1);
F31 = y&: D1 =E11 - D12;
co D15 = ~E14 + ((90+E15) >> 8):
D2 = y6; ’ D14 = E15 - (106+D15) >> 8);
E21 = y9; D16 = E16 + E18;
£15 = y10: D18 = E16 - E18;
£28 = —y11: D17 =F17 + E19;
£5 = 12 D19 = F17 - E19;
F18 = -y13; D21 =E21 + ((QO*EQO) >> 8);
D13 = y14; D20 = E20 - ((106+D21) >> 8);
D22 = y15; D24 = E24 + (E23 >> 1);
D1 = —y16; D23 = E23 - D24;
D25 =y17; D27 = E27 + ((90+E26) >> 8);
D10 = y18; D26 = E26 — ((106%D27) >> 8);
F19 = -y19; D28 = E28 + E29;
E7 = -y20; D29 = E28 - F29;
E30 = -y21; D30 = F30 + E31;
E14 = -y22; D31 = -E30 + E31;
F20 = -y23;
D3 = y24,
F27 = —y25;
E9 = y26;
F29 = —y27;
D6 = y28;
F17 = —y29;
F11 = y30;
F23 = —y31;
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C30=D30-

142+D29) >> 8);

C29=D29 + ((77+C30) >> 8);

WO 2012/115487
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[Fig. 14b]
Stage 3 Stage 4 Stage 5
_ : B0 =C0 + C3; A0 =B0 + B7,
810 :DSO+,(%)1?>”’ B3=C0- C3; A7=B0 - B7
D3 =-D3; B1 =C1 +C2 A1 =B1+B6;
C3=D2 - ((90+D3) >> 8); | B2=C1-C2 A6 =B1 - BG,
02 = D3+ (106+C3) >> g); | C4 = C4 - ((210+C7) >> 8); | A2 = B2+ 85
C4 = D4 + D5; B7 = 7 + (251+C4) >> 8); | £°~ B2~ B8
C5=D4 - D5; B4 =04 - (2104B7) >>8)i | /g gy
C6=-D6+ D7, C5 =G5~ ((136+C8) >>8) | gg _ 55 _ (1914815) >> 5):
Cr=D6+Dr B6.=C6+((212:C5) >> 81| 1 — g5+ ((162+B8) >> 8);
C8 =D8 +Di4; B5= 5~ ((136+B6) >> 8): | \o"_ na — ((914A15) >> 8):
C14=D8 - D14 B8 = C8 + C11; ) g
C9 =D9 + D15 = C8 - C11; B9 = B9 + ({(153+B14) >> 8)
C15=D9 - D15; B9 = C9 + C10; Al4 = B14 - ((225+B9) >> 8);
C10= D10+ D11; B10=C9 - C10; A9 = B9 + ((153+A14) >> 8),
C11=D10-D11; B12= 012+ C15; B10 = B10 - ((37+B13) >> 8);
C12=D12 + D13; B15=C12- C15; A13=B13+((7 4*B 0) >>8);
C13=D12 - D13; B13= 013+ C14; A10 = B10 - ((37+A13) >> 8);
D16 =D16 - ((77+D19) >> 8); | B14=C13-Cl4; B11 =B11 + ((232+B12) >> 8);
C19=D19+ ((142:016) >> 8); | B16=C16 + C28; A12 = B12 - ((254%B11) >> 8);
0162 D16 - ((77:C19) 5> &); | B28=C16 - C28; AT1 = BT + ((232+A12) >> 8);
D17 =D17 - ((25+D18) >> 8); | B17=C17+C29; A16 =B16 + B23;
C18=D18+ ((49+D17) >> 8); | B29=C17-C29 A23 = B16 - B23;
C17 =017 - ((95+C18) 55 ). | B18=C18+C30; A17 = B17 + B22;
020 = D20 + D26; B30 =C18 - C30; A22 =B17 - B22,
Co6 = D20 - D2t B19.= C19 + C31; A18 = B18 + B21;
o1 = D21 + D273 = C19 - C31; A21 = B18 - B21;
(97 = D21 - Do B20 = C20 + C23; 2128 = Elg " E;g
_ . B23 = 020 - C23; = B19 - B20;
g;g ; B;g i ng =21 + C22: A24 = B24 + B31;
C24 = D24 + D25; B2z=C21-C22 LTl
C25 = D24 - D25, B24 =C24 + C27, A25 =825+ 830,
D28 D28 + ((25+D31) >> ); | Be7 =G24 =C2r; A30 = 825 - B30,
= D31 - ((49+D2g) >> 8); | B25=C25+C26 ﬁgg ~ 520+529,
- | B26=C25- C26; = B26 - B29;
028 D28 + ((25¢C31) >> 8); ! A57 — BT + 2B
D29 = D29 + E((W*DSO) >> 8) 128 Bo7 - Bo8.
((
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[Fig. 14c]
Stage 6 Stage 7
— I .
o 0220 + 231;
70 = A2 + A13; yl=21+230;
73 = A3 + A12: ye = z2+ z29;
Z4 = A4+ ATT; y3 =23+ 228,
75 = A5 + A10; yd =24+ 227,
AN y5 = 75 + 726;
S — A7+ ns v6 = 76 + 725
78 = A7 - AB: vyl =727+ 724,
A V8 = 78 + 723;
710 = A5 — A10; ¥9 =79 + 722,
SN y10 =710 + 221;
= HSEN 11 =711 + 720;
T3 n> g V1o =712+ 719;
A 13 =713 + 718
RN yid=714+ 717;

A16 = A16 + ((113xA31) >> 8);
Z31 = A31 - ((189*%A186) >> 8);
716 = A16 + ((113%231) >> 8);
A17 = A17 - ((84+A30) >> 8);
Z30 = A30 + ((152xA17) >> 8);
Z17 = A17 - ((84#Z30) >> 8);
A18 = A18 + ((145%A29) >> 8);
229 = A29 - ((219+A18) >> 8);
718 = A18 + ((145%729) >> 8);
A19 = A19 - ((57+A28) >> 8);
728 = A28 + ((109+A19) >> 8);
Z19=A19 - ((57xZ28) >> 8);
A20 = A20 + ((180+A27) >> 8);
727 = A27 - ((241+A20) >> 8);
((180+227) >> 8);
((31+A26) >> 8);
((62xA21) >> 8);
((31+726) >> 8);
((220+A25) >> 8);
((253%A22) >> 8);
((220+225) >> 8);
((6xA24) >> 8);
((12%A23) >> 8);
((6xZ24) >> 8);

720 = A20 +
A21 = A21 -
726 = A26 +
221 = A21 -
A22 = A22 +

725 = A25 -

722 = A22 +
A23 = A23 -

724 = A24 +
723 = A23 -

y15 =715+ Z16;
y16 = 27156 - Z16;
y17=2714 - 717,
y18 =213 - Z18:
y19=2712-2719;
y20 = Z11 - Z20;
y21 =210 - 221,

ye2 =179 - 722,
y23 =28 - 223;
y24 =77 - 224;
y2b =76 - 225;
y26 = 25 - Z226;
y27 =274 - 227,
y28 =73 - 728;
y29 =72 - 729,
y30 =71 - Z30;
y31 =20 - Z31;
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[Fig. 18c]
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[Fig. 18d]
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[Fig. 18¢]
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[Fig. 18f]

Xl (7= H91X) ISAKR

00
RO



PCT/KR2012/001447

WO 2012/115487

28/51

[Fig. 19a]
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[Fig. 19b]
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[Fig. 19¢]
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[Fig. 19d]
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[Fig. 19¢]
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[Fig. 19f]
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[Fig. 20a]
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[Fig. 20b]
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[Fig. 20c]
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[Fig. 20d]
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[Fig. 20e]
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[Fig. 20f]
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[Fig. 21a]
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[Fig. 21b]
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[Fig. 21c]
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[Fig. 21d]
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[Fig. 21¢€]
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[Fig. 211]
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[Fig. 23]
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[Fig. 25]
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[Fig. 26]

171/256%x | x — (x >> 2) = (x >> 4) = (x >> 6) - (x >> 8)

189/256+x - (x>>2) - x>>7) - (>>8)

205/256*x | x—(x>>3) - (x>>4)-(x>>7) - (x>> 8)

152/256+%x | (x>>1) + (x>>4) + (x>>5)

131/256%x (x>>1) >>7) + (x>> 8)

219/256+*x - (x>>3) = (x>>6) - (x>>8)

231/256+*x = (x>>4) - (x>>5) - (x>>8)

109/256*x (x>>1) (x>>4) = >>7) — (x>>8)

86/256+x | (x>>2) + (x>>4) + (x>>6) + (x>>7)

241/256+x - (x>>4)+ x>>8)

248/256%% | X — (x>>5)

62/256+x (x>>2) - eo>7)

37/256+x | (x>>3) + (x>>6) + (x >> 8)

253/256%x = (x>>7) - (x>>8)

255/256%% | % — (x>>8)

12/2586+x | (x>>5) + (x>>6)

197/256+x | (x>>1) + (x>>2) + (x>>6) + (x >> 8)

162/256+%x | (x>>1) + (x>>3) + (x>>7)

120/256%x | (x>>1) - (x>>5)

225/256+x | (x>>1) + (x>>2) + (x>>3) + (x >> 8)

244/256+x | x — (x>>5) - (x>>6)

74/256+%x | (x>>2) + (x>>5) + (x>>7)

25/256%x | (x>>4) + (x>>5) + (x >> 8)

254/256%*x - (x>>7)

49/256%x | (x>>3) + (x>>4) + (x >> 8)

251/256*x - (x>>86) - (x>>8)

142/256xx | (x>>1) + (x>>5) + (x>>6) + (x>>7)

212/256+x | x = (x>>3) - (x>>5) - (x >> 6)

181/256#x | x = (x>>2) - (x>>5) = (x>>7) - (x >> 8)

97/256%x (x>>2) + (x>>3) + (x >> 8)

236/256+x - {(x>>4) - (x>>6)

PCT/KR2012/001447



PCT/KR2012/001447

50/51

WO 2012/115487

> >

+ +

2 —— T — e~ T —_—

— A N —

M v VAN v

SR YooYy yy oY

x < x = % x x X Hx XX X

A \F o . [ + + + + o+ o+ F +
< — N o [qV] — <t (V] TS e~ —~ — s T vl e
VYYY VvV Y vvovy vY v YOYUY Qv
YY XYY ¥ ¥%Y . Y V.V VYV Y v V.V V YV Y
=2 D o< D == =X KX XX e X% = > o x x X X x X
+ _|T_++ Lo oo ~—— — X Lo [N
+7)++\|/\I/ — s _+++|T+_ + o +++++ +
WO T v 0 M < o< — LD = T T T e e e T T TN e e T e s e e TS T T e
VYYVYVYYVYVYYY yYyvvvuIvVOIITIIYOYVYYYYYVYY
Y Y YXVYVYYXYYY YYYYVVYVVVYVYVVVYVYVVVYVYVYVVYVV
DR et A e P R, S e T T T N T T S R S
A R R S B S R
B B O T T B O T T B D B ® DD > T om0 L o o s
AR A A AR A A A A R AR A A A A A AR AR A AR AR
Y Y XYY Y YYYYXYYYYVYVYVYVYVYYYVYVYVYYVVYVYVYVYV
e e T Tt T T T T T T T T T T
> X o> X x> X > x > X KX X X X X X X x>
¥ X X ¥ K ¥ X ¥ ¥ ¥ X X ¥ X »>oOoX ¥ X ¥ X X ¥ X ¥ X K ¥ ¥ ¥ X X X ¥ X
O D ¥ AN OO ¥ MO ~— ¥ ¥ OM X ¥ ¥+ AN ML ¥ x O] O ~— O N QO — ¥ ¥ ¥ +— @
— 0 T IO ST — MO0 T  — AN AN XN O AN MW — IO — OO O 0 M~ —
— 0 AN Dm0 OO NN — O 0O~ N NN~ OO0 — —

[Fig. 27]
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[Fig. 28]

113/256%x (x>>2) + (x>>3) + (o>4) + (o>>8)

189/256+x | x - (x>>2) — (x>>7) - (x>>8)

84/256+x (x>>2) + (x>>4) + (x>>6)

152/256%x | (x>>1) + (x>>4) + (x>>5)

145/256%x (x>>1) + (x>>4) + (>>8)

219/256+x - (x>>3) - (x>>6) — (x>>8)

57/256+%x (x>>2) (x>>5) + (x>>8)

109/256x (x>>1) (x>>4) = 6>>7) — (x>>8)

180/256+x - (x>>2) - (x>>5) - (>>6)

241/256+x - (o>4) + (>>8)

31/256%x (><>>3) (x>>8)

62/256%x (X>>2) (x>>7)

220/256+x - (x>>3) - (x>>6)

253/256%x | x — (x>>7) = (x>>8)

6/256+x | (x>>6) + (x>>7)

12/256%x | (x>>5) + (x>>6)

91/256+x | (>>1) - (x>>3) - (>6) - (x>>8)

162/256+x | (x>>1) + (x>>3) + (x>>7)

153/256%x | (>>1) + (x>>4) + (x>>5) + (x>>8)

225/256+x | (x>>1) + (x>>2) + (x>>3) + (x>>8)

37/256+x | (6>>3) + (x>>6) + (x>>8)

74/256%% (x>>2) + (o>5) + (o>7)

232/256+x - (x>>4) - (>>5)

254/256+x - (>>7)

210/256%x (x>>1) (x>>2) + (o>4) + (x>>7)

251/256+*x - (x>>6) — (x>>8)

136/256%x (x>>1) (x>>5)

212/256+x | x — (x>>3) - (x>>5) - (x>>6)

106/256+x | (x>>2) + (x>>3) + (x>>5) + (x>>7)

181/256+x | x— (x>>2) = (x >>5) — (x >> 7) - (x >> 8)

90/256*x | (x>>2)+ (x>>4) +(x>>5)+ (x>>7)

50/256+x | (x>>3)+ (x>> 4) + (x>> 7)

48/256xx | (>>3) + (x>>4)

171/256+x | x = (x>>2) = (x>>4) = (x>>6) — (x>>8)

118/256%x | (x>>1) — (x>>5) — (x>>7)
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