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Abstract. Secret sharing schemes are important techniques in the key management in cryptography

and distributed computation. In 1979, Shamir [6] proposed a threshold secret sharing scheme, in

which one secret is divided into w pieces (shares) and delivered to w users such that only groups of

t or more users (t < w) could cooperately reconstruct the secret.

In this paper, the main idea of the proposed secret sharing scheme is the use of the secrets to be

shared as the coefficients of the polynomial a(x). Numerical examples are given not only to illustrate

the approach, but also show deeper comprehension of the method presented in [9].

Tóm tắt. Các lu.o.. c dồ chia se’ b́ı mâ.t là nhũ.ng kỹ thuâ.t quan tro.ng dê’ qua’n ĺı khóa trong mâ.t mã

và trong t́ınh toán phân tán. Năm 1979, Shamir [6] dè̂ xuất mô.t lu.o.. c dồ chia se’ b́ı mâ.t ngu.̃o.ng, theo

dó mô.t b́ı mâ.t du.o.. c chia làm w ma’nh và trao cho w ngu.̀o.i dùng, sao cho chı’ nhũ.ng nhóm t ngu.̀o.i

dùng hay nhiè̂u ho.n (t < w) có thê’ ho.. p tác vó.i nhau dê’ khôi phu. c la.i b́ı mâ.t.

Ý tu.o.’ ng ch́ınh cu’a lu.o.. c dồ chia se’ b́ı mâ.t du.o.. c dè̂ xuất trong bài báo này là viê.c su.’ du.ng ngay

các b́ı mâ.t cà̂n du.o.. c chia se’ làm các hê. số cu’a da thú.c a(x). Nhũ.ng v́ı du. du.o.. c du.a ra o.’ dây ngoài

viê.c minh ho.a cho ch́ınh cách tiếp câ. n mó.i cu’a bài báo này, còn có ý ngh̃ıa giúp hiê’u sâu sắc ho.n vè̂

phu.o.ng pháp du.o.. c tr̀ınh bày trong [9].

1. DĂ. T VÁ̂N DÈ̂

Chia se’ b́ı mâ. t là mô. t công cu. quan tro.ng và du.o.. c nghiên cú.u rô.ng rãi trong mâ. t mã và

t́ınh toán phân tán. Mô.t lu.o.. c dồ phân chia b́ı mâ.t là mô. t giao thú.c trong dó ngu.̀o.i diè̂u

hành D (diè̂u phối) phân chia mô. t b́ı mâ.t thành nhũ.ng ma’nh nho’ du.o.. c go. i là các phà̂n chia

và phân phối mô. t cách b́ı mâ.t cho mô. t tâ.p ngu.̀o.i tham gia hê. thống (thành viên) sao cho

chı’ mô. t số tâ.p con xác di.nh (go. i là các tâ.p du.o.. c quyè̂n) là có thê’ khôi phu. c du.o.. c b́ı mâ. t dã

phân chia. Vı̀ vâ.y, cùng vó.i su.. phát triê’n cu’a các kỹ thuâ.t mâ. t mã th̀ı lu.o.. c dồ chia se’ b́ı mâ. t

du.o.. c nghiên cú.u và phát triê’n ma.nh mẽ nhu. các lu.o.. c dồ du.o.. c tr̀ınh bày trong: L. Csirmaz

[1], Farras O, Marti-Farré J, Padró C [2], J. Mart́ı-Farré, C. Padró [3], hay phu.o.ng pháp dãy

dô.c lâ.p du.o.. c du.o.. c gió.i thiê.u bo.’ i C. Blundo, A. De Santis, R. De Simone, U. Vaccaro trong

[4] và du.o.. c tô’ng quát hoá bo.’ i Padró và Sáez trong [5].

Vào năm 1979, Shamir [6] dè̂ xuất lu.o.. c dồ chia se’ b́ı mâ.t (hay còn du.o.. c go. i là phân chia

b́ı mâ.t) và du.o.. c go. i là lu.o.. c dồ ngu.̃o.ng cu’a Shamir. Lu.o.. c dồ ngu.̃o.ng Shamir cho mô. t cách
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chuyê’n mô. t b́ı mâ. t do.n thành w phà̂n chia. Tuy nhiên trong tru.̀o.ng ho..p phân chia dồng thò.i

t b́ı mâ.t mà ta áp du. ng t là̂n lu.o.. c dồ Shamir rõ ràng là không hiê.u qua’ , bo.’ i v̀ı vó.i mỗi mô. t

khóa K dè̂u pha’ i thiết lâ.p la. i viê.c chia se’ , dẫn dến tăng không gian lu.u trũ. và khối lu.o.. ng

t́ınh toán.

Bài báo dè̂ xuất su.’ du. ng t b́ı mâ.t kj (0 ≤ j ≤ t − 1), dê’ xây du.. ng mô.t da thú.c a(x) có

bâ.c tối da là t− 1 và sau dó ta.o ra w phà̂n chia bà̆ng cách t̀ım giá tri. cu’a da thú.c ta. i w diê’m

mó.i. Do dó lu.o.. c dồ sẽ hiê.u qua’ vè̂ không gian lu.u trũ. và khối lu.o.. ng t́ınh toán. Mỗi thành

viên pi sẽ có mô. t diê’m (xi, yi) trên da thú.c. Viê.c su.’ du.ng thêm mô. t hàm băm và hê. mâ. t

RSA an toàn vó.i số mũ gia’ i mã ló.n [8] o.’ dây nhà̆m làm tăng dô. an toàn cu’a lu.o.. c dồ.

2. PHU
.
O
.
NG PHÁP CHIA SE’ NHIÈ̂U BÍ MÂ. T

SU
.’ DU. NG HÊ. PHU

.
O
.
NG TRÌNH DA. I SỐ TUYẾN TÍNH

Giai doa.n kho.’ i ta.o

1. D cho.n w phà̂n tu.’ khác nhau, khác không trong Zp và ḱı hiê.u là xi (1 ≤ i ≤ w). Vó.i

i ≤ i ≤ w D sẽ trao giá tri. xi cho thành viên pi. Các giá tri. xi là công khai.

Phân phối các ma’nh

2. Gia’ su.’ D muốn phân chia t b́ı mâ.t kj ∈ Zp (0 ≤ j ≤ t−1), trong dó p là số nguyên tố ló.n

và t < w. D sẽ cho.n mô. t cách ngẫu nhiên t phà̂n tu.’ phân biê.t khác 0 cu’a Zp\{x1, x2, ..., xw}.

Ký hiê.u các phà̂n tu.’ dó là x̄j vó.i (0 ≤ j ≤ t − 1), và D t́ınh k̄j = kj + h(x̄j)( mod p), trong

dó (0 ≤ j ≤ t − 1) và h là hàm băm.

3. D xây du.. ng da thú.c a(x) có bâ. c tối da là t−1, trong da thú.c này các hê. số a0, a1, ..., at−1

theo thú. tu.. tu.o.ng ú.ng là k̄0, k̄1, ..., k̄t−1, vó.i (0 ≤ j ≤ t− 1). Vı̀ vâ.y da thú.c a(x) có thê’ viết

nhu. sau

a(x) = k̄0 + k̄1x + ... + k̄t−1x
t−1( mod p).

4. T́ınh da thú.c a(x) ta. i w diê’m phân biê.t yi = a(xi) trong dó (1 ≤ i ≤ w).

5. Các phà̂n chia du.o.. c cho bo.’ i (xi, yi), yi = a(xi), vó.i (1 ≤ i ≤ w).

Pha khôi phu.c

Dê’ xây du.. ng la. i t b́ı mâ.t kj ∈ Zp, mô.t tâ.p du.o.. c quyè̂n nhũ.ng ngu.̀o.i tham gia có thê’ t́ınh

giá tri. các khóa kj nhu. sau.

6. Su.’ du. ng bất kỳ t phà̂n chia nào có du.o.. c tù. bu.́o.c 5 o.’ trên dê’ ta.o ra da thú.c a(x).

Không làm mất t́ınh tô’ng quát, gia’ su.’ chúng ta có t phà̂n chia (xi1, yi1), (xi2, yi2), ..., (xit, yit),

ta có hê. phu.o.ng tr̀ınh du.́o.i da.ng ma trâ.n nhu. sau
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Vı̀ ma trâ.n các hê. số cu’a hê. phu.o.ng tr̀ınh (1) là mô.t ma trâ.n Vandermonde nên luôn tồn

ta. i nghi.ch da’o [7]. Do dó t́ınh du.o.. c k̄0, k̄1, ..., k̄t−1.

7. Ngu.̀o.i diè̂u hành D su.’ du.ng khóa công khai cu’a thành viên pij dê’ mã hóa x̄j theo công

thú.c

c̄j = x̄
eij

j mod nij ,

trong dó eij , nij là khóa công khai cu’a hê. mâ.t RSA an toàn vó.i số mũ gia’ i mã ló.n và

0 ≤ j ≤ t − 1.

Ngu.̀o.i diè̂u hành D sẽ trao giá tri. c̄j cho thành viên pij (vè̂ mă. t cài dă. t, có t! cách mã hóa

tâ.p x̄j dê’ chuyê’n cho các thành viên tu.o.ng ú.ng trong tâ.p du.o.. c quyè̂n).

8. Mỗi thành viên (0 ≤ j ≤ t−1) trong tâ.p du.o.. c quyè̂n sẽ khôi phu.c giá tri. x̄j bà̆ng cách

t́ınh

x̄j = c̄
dij

j mod nij ,

trong dó dij là khóa b́ı mâ.t cu’a pij và trao giá tri. x̄j t́ınh du.o.. c cho t − 1 thành viên khác

trong cùng tâ.p du.o.. c quyè̂n.

9. Tâ.p du.o.. c quyè̂n nhũ.ng ngu.̀o.i tham gia su.’ du. ng x̄j vó.i (0 ≤ j ≤ t − 1) và các

hê. số k̄0, k̄1, ..., k̄t−1 t́ınh du.o.. c tù. bu.́o.c 6 sẽ khôi phu.c du.o.. c t khoá b́ı mâ. t tu.o.ng ú.ng là

k0, k1, ..., kt−1 bà̆ng cách t́ınh kj = k̄j − h(x̄j)( mod p), vó.i (0 ≤ j ≤ t − 1).

Dê’ dánh giá, so sánh vè̂ dô. phú.c ta.p t́ınh toán và kha’ năng tiết kiê.m bô. nhó. cu’a lu.o.. c dồ

dè̂ xuất so vó.i viê.c áp du. ng nhiè̂u là̂n lu.o.. c dồ Shamir, trong [9] dã nghiên cú.u, du.a ra các

nhâ.n xét và mê.nh dè̂ chú.ng minh viê.c Mo.’ rô.ng lu.o.. c dồ ngu.̃o.ng cu’a Shamir cho viê.c chia se’

dồng thò.i nhiè̂u b́ı mâ.t sẽ hiê.u qua’ vè̂ không gian lu.u trũ. và khối lu.o.. ng t́ınh toán.

3. Ú
.
NG DU. NG

Dê’ minh ho.a các kết qua’ dã tr̀ınh bày o.’ trên, ta xét mô. t số v́ı du. .

Vı́ du. 1. Gia’ su.’ rà̆ng p = 809, t = 4, w = 6 các toa. dô. x công khai là xi = i, 1 ≤ i ≤ 6. Bốn

khoá cà̂n chia se’ k0 = 573, k1 = 401, k2 = 798, k3 = 231, và su.’ du. ng hàm băm SHA-256, hê.
mâ. t RSA an toàn vó.i số mũ gia’ i mã ló.n [8].

Áp du. ng phu.o.ng pháp su.’ du. ng hê. phu.o.ng tr̀ınh tuyến t́ınh nhu. sau.

Giai doa.n kho.’ i ta.o

1. Cho.n 6 phà̂n tu.’ khác nhau, khác không trong Zp và ḱı hiê.u là xi. O
.’ dây dê’ do.n gia’n,

cho.n xi = i + t, vó.i 1 ≤ i ≤ 6. Trao các giá tri. xi cho pi. Các giá tri. xi là công khai.

Phân phối các phà̂n chia

2. Gán x̄j = j, vó.i (0 ≤ j ≤ 3) ta du.o.. c x̄0 = 0, x̄1 = 1, x̄2 = 2, x̄3 = 3 và D t́ınh

h(x̄0) = h(0)
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= 43388321209941149759420236104888244958223766953174235657296806338137402595305.

k̄0 = k0 + h(x̄0)( mod p) = 502.

h(x̄1) = h(1)

=48635463943209834798109814161294753926839975257569795305637098542720658922315.

k̄1 = k1 + h(x̄1)( mod p) = 150.

h(x̄2) = h(2)

=96094161643976066833367867971426158458230048495430276217795328666133331159861.

k̄2 = k2 + h(x̄2)( mod p) = 8.

h(x̄3) = h(3)

=35293215426786447154857697798367884701614677727176325092965345248689205321678.

k̄3 = k3 + h(x̄3)( mod p) = 276.

3. Ta.o da thú.c a(x), trong da thú.c này các hê. số a0, a1, ..., at−1 theo thú. tu.. tu.o.ng ú.ng

là k̄0, k̄1, ..., k̄t−1, vó.i (0 ≤ j ≤ t − 1). Ta có

a(x) = k̄0 + k̄1x + ... + k̄t−1x
t−1( mod p) = 502 + 150x + 8x2 + 276x3( mod 809).

4. T́ınh a(x) ta. i 6 diê’m khác biê.t dã du.o.. c cho.n o.’ bu.́o.c 1, trong dó yi = a(xi), (1 ≤ i ≤ 6)

y1 = a(5) = 356, y2 = a(6) = 631, y3 = a(7) = 341, y4 = a(8) = 333, y5 = a(9) = 645,

y6 = a(10) = 506.

5. Các phà̂n chia du.o.. c cho bo.’ i (5, 356), (6, 631), (7, 341), (8, 333), (9, 645), (10, 506),

tu.o.ng ú.ng vó.i 6 phà̂n chia cho 6 thành viên.

Pha khôi phu.c

6. Su.’ du. ng bất kỳ 4 phà̂n chia nào có du.o.. c tù. bu.́o.c 5 o.’ trên dê’ ta.o ra da thú.c a(x).

Chă’ ng ha.n, nếu su.’ du.ng 4 phà̂n chia (6, 631), (7, 341), (9, 645), (10, 506), sẽ thu du.o.. c 4

phu.o.ng tr̀ınh tuyến t́ınh 4 â’n. Ta có thê’ viết du.́o.i da.ng ma trâ.n nhu. sau









1 6 62 63

1 7 72 73

1 9 92 93

1 10 102 103
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a1

a2

a3









=









631
341

645
506









.

Do dó t́ınh du.o.. c a0 = 502, a1 = 150, a2 = 8, a3 = 276 trong Zp. Gán k̄0 = a0, k̄1 =

a1, k̄2 = a2, k̄3 = a3.

7. Ngu.̀o.i diè̂u hành D su.’ du.ng khóa công khai cu’a thành viên pij dê’ mã hóa x̄j theo công

thú.c c̄j = x̄
lij
j , trong dó eij , nij là khóa công khai cu’a hê. mâ. t RSA an toàn vó.i số mũ gia’ i

mã ló.n và 0 ≤ j ≤ t − 1, ta có

Khóa công khai cu’a thành viên p0 :

n0 = 21388778669, e0 = 13, vó.i x̄0 = 0 ta có c̄0 = 0. Giá tri. c̄0 ngu.̀o.i diè̂u hành D sẽ trao

cho thành viên p0.

Khóa công khai cu’a thành viên p1 :

n1 = 69465342119, e1 = 7, vó.i x̄1 = 1 ta có c̄1 = 1. Giá tri. c̄1 ngu.̀o.i diè̂u hành D sẽ trao

cho thành viên p1.
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Khóa công khai cu’a thành viên p2 :

n2 = 30639320424421, e2 = 5, vó.i x̄2 = 2 ta có c̄2 = 32. Giá tri. c̄2 ngu.̀o.i diè̂u hành D sẽ

trao cho thành viên p2.

Khóa công khai cu’a thành viên p3 :

n3 = 92411498779, e3 = 7, vó.i x̄3 = 3 ta có c̄3 = 2187. Giá tri. c̄3 ngu.̀o.i diè̂u hành D sẽ

trao cho thành viên p3.

8. Mỗi thành viên pij (0 ≤ j ≤ t − 1) trong tâ.p du.o.. c quyè̂n sẽ khôi phu. c giá tri. x̄j bà̆ng

cách t́ınh x̄j = c̄
dij

j mod nij , trong dó dij là khóa b́ı mâ. t cu’a pij .

Khóa b́ı mâ. t cu’a thành viên p0 :

d0 = 9871313029, vó.i c̄0 = 0 ta có x̄0 = 0 và trao giá tri. x̄0 cho 3 thành viên khác trong

cùng tâ.p du.o.. c quyè̂n.

Khóa b́ı mâ. t cu’a thành viên p1 :

d1 = 39694131223, vó.i c̄1 = 1, ta có x̄1 = 1 và trao giá tri. x̄1 cho 3 thành viên khác trong

cùng tâ.p du.o.. c quyè̂n.

Khóa b́ı mâ. t cu’a thành viên p2 :

d2 = 6127861858729, vó.i c̄2 = 32, ta có x̄2 = 2 và trao giá tri. x̄2 cho 3 thành viên khác

trong cùng tâ.p du.o.. c quyè̂n.

Khóa b́ı mâ. t cu’a thành viên p3 :

d3 = 52805065783, vó.i c̄3 = 2187, ta có x̄3 = 3 và trao giá tri. x̄3 cho 3 thành viên khác

trong cùng tâ.p du.o.. c quyè̂n.

9. Su.’ du. ng các giá tri. k̄0 = a0, k̄1 = a1, k̄2 = a2, k̄3 = a3 có du.o.. c tù. bu.́o.c 6 và thay

x̄0, x̄1, x̄2, x̄3 vào công thú.c kj = k̄j − h(x̄j)( mod p), (0 ≤ j ≤ t− 1) dê’ khôi phu. c các khoá

k0, k1, k2, k3. Ta có k0 = 573, k1 = 401, k2 = 798, k3 = 231.

Vı́ du. 2. Gia’ su.’ rà̆ng

p = 76397637586405678471682365953256746848653439824536719824561,

t = 4, w = 6, các toa. dô. x công khai là xi = i, 1 ≤ i ≤ 6. Bốn khoá cà̂n chia se’ :

k0 = 967468486534398245368236198243795957623493240983457,

k1 = 3098346428995796746848653439826234932415389512567401,

k2 = 5498430782579674684865343576043982676879354230798,

k3 = 753421098673823619824379524536957623490542315,

và su.’ du. ng hàm băm SHA-256, hê. mâ.t RSA an toàn vó.i số mũ gia’ i mã ló.n [8].

Áp du. ng phu.o.ng pháp su.’ du. ng hê. phu.o.ng tr̀ınh tuyến t́ınh nhu. sau:

Giai doa.n kho.’ i ta.o

1. Cho.n 6 phà̂n tu.’ khác nhau, khác không trong Zp và ḱı hiê.u là xi. O
.’ dây dê’ do.n gia’n,

cho.n xi = i + t, vó.i 1 ≤ i ≤ 6. Trao các giá tri. xi cho pi. Các giá tri. xi là công khai.

Phân phối các phà̂n chia

2. Gán x̄j = j, vó.i (0 ≤ j ≤ 3) ta du.o.. c x̄0 = 0, x̄1 = 1, x̄2 = 2, x̄3 = 3 và D t́ınh
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h(x̄0) = h(0)

= 43388321209941149759420236104888244958223766953174235657296806338137402595305.

k̄0 = k0 + h(x̄0)( mod p)

= 37560107882319014789092885567209489720101024479144215553113.

h(x̄1) = h(1)

=48635463943209834798109814161294753926839975257569795305637098542720658922315.

k̄1 = k1 + h(x̄1)( mod p)

= 33270613290627067387094415033747290966405277653504501656182.

h(x̄2) = h(2)

=96094161643976066833367867971426158458230048495430276217795328666133331159861.

k̄2 = k2 + h(x̄2)( mod p)

=13000441294379920802629524138318318830231258987256500308718.

h(x̄3) = h(3)

=35293215426786447154857697798367884701614677727176325092965345248689205321678.

k̄3 = k3 + h(x̄3)( mod p)

= 60429813832002478596511566941278031991957271459810522271712.

3. Ta.o da thú.c a(x), trong da thú.c này các hê. số a0, a1, ..., at−1 theo thú. tu.. tu.o.ng ú.ng

là k̄0, k̄1, ..., k̄t−1, vó.i (0 ≤ j ≤ t − 1). Ta có

a(x) = k̄0 + k̄1x + ... + k̄t−1x
t−1( mod p).

= 37560107882319014789092885567209489720101024479144215553113

+ 33270613290627067387094415033747290966405277653504501656182.x

+13000441294379920802629524138318318830231258987256500308718.x2

+60429813832002478596511566941278031991957271459810522271712 .x3

( mod 76397637586405678471682365953256746848653439824536719824561).

4. T́ınh a(x) ta. i 6 diê’m khác biê.t dã du.o.. c cho.n o.’ bu.́o.c 1, trong dó yi = a(xi), (1 ≤ i ≤ 6):

y1 = a(5) = 60898989122665956827600506761699495193956638328038933937068.

y2 = a(6) = 6464696383271819949994832478993190912009480843868478872865.

y3 = a(7) = 14370731765367756944958369667743764238690298800361671120022.

y4 = a(8)= 65207790328940247033148690209335672882475521833698045186006.

y5 = a(9) = 63168929547570090963541000031896627703188139755520415753723.

y6 = a(10) = 65242482067649446428475236970067833257958022026545037155201.

5. Các phà̂n chia du.o.. c cho bo.’ i:

(5, 60898989122665956827600506761699495193956638328038933937068),

(6, 6464696383271819949994832478993190912009480843868478872865),

(7, 14370731765367756944958369667743764238690298800361671120022),

(8, 65207790328940247033148690209335672882475521833698045186006),

(9, 63168929547570090963541000031896627703188139755520415753723),

(10, 65242482067649446428475236970067833257958022026545037155201),

tu.o.ng ú.ng vó.i 6 phà̂n chia cho 6 thành viên.
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Pha khôi phu.c

6. Su.’ du. ng bất kỳ 4 phà̂n chia nào có du.o.. c tù. bu.́o.c 5 o.’ trên dê’ ta.o ra da thú.c a(x).

Chă’ ng ha.n, nếu su.’ du.ng 4 phà̂n chia

(6, 6464696383271819949994832478993190912009480843868478872865),

(7, 14370731765367756944958369667743764238690298800361671120022),

(9, 63168929547570090963541000031896627703188139755520415753723),

(10, 65242482067649446428475236970067833257958022026545037155201),

sẽ thu du.o.. c 4 phu.o.ng tr̀ınh tuyến t́ınh 4 â’n. Ta có thê’ viết du.́o.i da.ng ma trâ.n nhu. sau
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Do dó t́ınh du.o.. c:

a0 = 37560107882319014789092885567209489720101024479144215553113,

a1 = 33270613290627067387094415033747290966405277653504501656182,

a2 = 13000441294379920802629524138318318830231258987256500308718,

a3 = 60429813832002478596511566941278031991957271459810522271712,

trong Zp. Gán k̄0 = a0, k̄1 = a1, k̄2 = a2, k̄3 = a3.

7. Ngu.̀o.i diè̂u hành D su.’ du.ng khóa công khai cu’a thành viên pij dê’ mã hóa x̄j theo công

thú.c c̄j = x̄
lij
j mod nij , trong dó eij , nij là khóa công khai cu’a hê. mâ. t RSA an toàn vó.i số

mũ gia’ i mã ló.n và 0 ≤ j ≤ t − 1, ta có:

Khóa công khai cu’a thành viên p0 :

n0 =

3498629316222743350817988491077149800756241597601168678789068560400000345 23005

0561168760869977419363418236106561415799783692620206621622186725617312870144540

3469327630345410111128491092030834410761706258590995835801560776699573071254169

5842042376518086210560989159219958534825506521200268604924687908271783217872921

4011538731429422718869054830821491710929722017211562825856641807031255008372788

65713028392511,

e0 = 43556142965880123323311949751266331066371,

vó.i x̄0 = 0 ta có c̄0 = 0. Giá tri. c̄0 ngu.̀o.i diè̂u hành D sẽ trao cho thành viên p0.

Khóa công khai cu’a thành viên p1 :

n1 =

16741052714908875472710492356658305321461117149867075679832815473479254155906277

36936092804434677263426518338194570485695836377211407086402207264713236176841341

86060800875925792056191182046449356174317225732587969985552452125946088740873204

75071523131147437107746432526311105614854444616601891168042114908939018916139429

2824102395650839855049880377588775956667617,



260 VŨ HUY HOÀNG, HỒ THUÀ̂N

e1 = 79228162514264337593543950337,

vó.i x̄1 = 1 ta có c̄1 = 1. Giá tri. c̄1 ngu.̀o.i diè̂u hành D sẽ trao cho thành viên p1.

Khóa công khai cu’a thành viên p2 :

n2 =

60586834049305648094481492320776615696280867214532783417811007380129957319549413

35391459720972638751233080269825043908253842754882647840479403554074116972882114

70789482969787752017455937768103962241942251000766239092675526114537817213581800

23580125435684114849240283505131906518339047208634013282287393558355288396157646

4516107907,

e2 = 1180591620717411303427,

vó.i x̄2 = 2 ta có

c̄2 =

389562692045860855174461162819000441450232370149664549247334010630671256352673847

125859297060640434449501390056806379421240960356832342775778270655484773018908356

992320174742677192056554017862377954650372249486235555955527030094220693567618416

152832482417001489213240280758509427090612291145048453265123588781633633486786200

422228.

Giá tri. c̄2 ngu.̀o.i diè̂u hành D sẽ trao cho thành viên p2.

Khóa công khai cu’a thành viên p3 :

n3 =

690521750900152492791455692246237796556979441950841671201369251631974253255171502

868469689601387297110754491745684686826739779131085873712937863816923566053469472

343302526506835150424961940846703659685993863558252245322380955420387252923784279

847596240607988619126588794547291397386193070485500597997955307,

e3 = 1099511627777,

vó.i x̄3 = 3 ta có

c̄3 =

446284346279724811998304778241750908835925780563255127357335072065751980517003500

968629828085046403756611811444790620307670993419228795995178171958042740126986324

511470237323221930891977152165914653171837178156810145674908863384280186434167612

577890964179973205789622891194522644319468371358813216413400791.

Giá tri. c̄3 ngu.̀o.i diè̂u hành D sẽ trao cho thành viên p3.

8. Mỗi thành viên pij (0 ≤ j ≤ t − 1) trong tâ.p du.o.. c quyè̂n sẽ khôi phu. c giá tri. x̄j bà̆ng

cách t́ınh x̄j = c̄
dij

j mod nij , trong dó dij là khóa b́ı mâ. t cu’a pij .

Khóa b́ı mâ. t cu’a thành viên p0 :

d0 =

344833362991899974678582683076712194792791636475628486351442074827610972616390269

519234436579546537458481932503412954095366041244733436258144278700448825174512894

629315764933099984875703597280800654670632918902564608391909159588335991945180846
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618313426190663917701649085519992489219205098002455262379602440389930145283361626

403115124055682812369184128091575615011997883134960539695008729187176342261733831

731,

vó.i c̄0 = 0 ta có x̄0 = 0 và trao giá tri. x̄0 cho 3 thành viên khác trong cùng tâ.p du.o.. c quyè̂n.

Khóa b́ı mâ. t cu’a thành viên p1 :

d1 =

113228074442598180399082868023946275100863247065714145510633086802749059342279345

323791919081307706476224370724372680817429941767482604911851892136848822463884822

287418231051983690671641316069839330375342956570649788916359077528609250317442991

429516747500457385654739926551522091273370106075550049286732372788354031840115650

244263610899893349356963359467031098073,

vó.i c̄1 = 1 ta có x̄1 = 1 và trao giá tri. x̄1 cho 3 thành viên khác trong cùng tâ.p du.o.. c quyè̂n.

Khóa b́ı mâ. t cu’a thành viên p2 :

d2 =

4625719491816831720705969561157024490170682330310812893125496253379705370541169724

3903601951711844192859925758729825026748906330234127132521196691682904481455661099

7199535092097061322016298051124854221492073736694171565137619307426312204257234313

411959150922235387084797502954716320487104964342692035808499541167037857668392458603,

vó.i c̄2 =

3895626920458608551744611628190004414502323701496645492473340106306712563526738471

2585929706064043444950139005680637942124096035683234277577827065548477301890835699

2320174742677192056554017862377954650372249486235555955527030094220693567618416152

832482417001489213240280758509427090612291145048453265123588781633633486786200422228,

ta có X̄2 = 2 và trao giá tri. X̄2 cho 3 thành viên khác trong cùng tâ.p du.o.. c quyè̂n.

Khóa b́ı mâ. t cu’a thành viên p3 :

d3 =

6006323860925745338006067281798184945681516685601617512468024850693419637321076666

7314023535536586463767737950943588110730786150005125830325683849076578826104917086

2802794625026482699220545874501295048970644689431268820306952715024229871612896789

211666332177739542027693739491478351849727989379758218895353,

vó.i c̄3 =

4462843462797248119983047782417509088359257805632551273573350720657519805170035009

6862982808504640375661181144479062030767099341922879599517817195804274012698632451

1470237323221930891977152165914653171837178156810145674908863384280186434167612577

890964179973205789622891194522644319468371358813216413400791,

ta có X̄3 = 3 và trao giá tri. X̄3 cho 3 thành viên khác trong cùng tâ.p du.o.. c quyè̂n.

9. Su.’ du. ng các giá tri. k̄0 = a0, k̄1 = a1, k̄2 = a2, k̄3 = a3 có du.o.. c tù. bu.́o.c 6 và thay

x̄0, x̄1, x̄2, x̄3 vào công thú.c kj = (k̄j − h(x̄j)) mod p, (0 ≤ j ≤ t − 1) dê’ khôi phu.c các

khoá k0, k1, k2, k3. Ta có:
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k0 = 967468486534398245368236198243795957623493240983457,

k1 = 3098346428995796746848653439826234932415389512567401,

k2 = 5498430782579674684865343576043982676879354230798,

k3= 753421098673823619824379524536957623490542315.

4. KẾT LUÂ. N

Phu.o.ng pháp chia se’ nhiè̂u b́ı mâ. t du.o.. c dè̂ xuất này là mô.t ca’ i tiến tù. lu.o.. c dồ ngu.̃o.ng

cu’a Shamir. Phu.o.ng pháp này có thê’ du.o.. c áp du. ng dê’ chia se’ nhiè̂u b́ı mâ. t cùng mô. t lúc,

tiết kiê.m du.o.. c không gian lu.u trũ. và khối lu.o.. ng t́ınh toán, phù ho..p vó.i viê.c phân phối nhiè̂u

khóa khi su.’ du. ng mâ. t mó dê’ ba’o vê. thu. ng tin.
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