Proof Sketch for the Montgomery Multiplication
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Definition montgomery k alpha
xyzmjiXYMZ
one zero quot C t s:=

one zero onel6;

C zero zerol6;

addiu
addiu

addiu i zero zerol6;

whilene i k (
luxsXix;lwYzerol6y;lwZzerol6z;
multu X Y;

lw M zerol6 m;
maddu Z one;

mflo t; mfhi s;
multu t alpha;
addiu j zero onel6;
mflo quot;

mthi s; mtlo t;
maddu quot M;
mflhxu Z;

addiu t z zerol6;

whilemne j k (

luxs Y j y; luxs Z j z;
maddu X Y;

luxs M j m;

maddu Z one;

maddu quot M;

addiu j j onel6;

mflhxu Z;

addiu t t fouril6;
sw Z m4_16bit t

); (% loop exit *)

maddu C one;

mflhxu Z;
addiu i i onel6;
sw Z zerol6 t;

mflhxu C

). (% loop exit *)

{(z0 -+ 2-1) =0 Amg-a = —1[B] A acx||hi||lo=0}
{6 (20 2k-1C)p = (z0 - - - wi1)g-y + Ki-m}
{acx = 0}

{ sllt = (20 +2i-yo) %64 = 20 + zi-yo }

{acx =0}

}q ? (((z0 + @-y0) %32) o) %32}

{lo =0}

{hi[[lo = (20 + ;Yo + qi-mo)/B A acx = 0}
51(20 . 'Zk—lc)ﬁ e (IO . x1_1)5y+Klm/\
B(hi|[lo) = 20 + 2i-yo + gi-Mmo

B (20 k-1\j-13C)p) + (hi[|10) 7 =
(z0-i-1)g-y + Ki-m+ 4
(Yo-j—1)p-@i B + (Mo...j—1) 5@ BN
acx = 0 A acx||hi||llo <28 -1

{ Z = (zj + zi-y; + qi-m;) %32 A }

hil|lo = (z + ;- Yj +a; m])/ﬂ

{..} ‘
B4 ((20.-4-20)p) + (Bil[10) 57HF =
(ac i-1)g°Y + Ki-m+ ,
(Yo-k—1)p-Ti- "+ (Mo.k—1) ¢ BN
acx=0

BT (z0...k-2) + (hif[1o)BFti=... A
acx=0

Bt (20..k—2)p + Z- B 4+ Lo-pFHiT =
hi=0Aacx=0
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{ ey 10t |
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(20.iz2)py + Kirm +y-ai_1-87 +meq- 71
ﬂ’ 20..k—1)g + C-pFi=

To.ic1)gy + (K +¢;- 371 -mA

lo=0

{BF(20- - 2k1C)p = -y + Kig1-m}



