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Tém tit:

Bai viét trinh bay mét luge do tong qudt cho chit ky sé. Tinh tong qudt ciia heoe do phu thude vao su
tuy bién ciia mot s6 ham s6 nguyén nhw céc tham sé sinh cac chiv ky s6. Tir hege do tong qudt bang cdch tuy
bién cac ham sé nguyén ta co thé thu duoc cac luoc do cu thé khéc nhau. Bai viét con nhan manh dén cac
khia canh toan hoc va dac biét la tinh dung dan cua cdc thudt toan. Tinh dung dan ciia lwoc dé néi chung
thé hién & ché tir cde chir ky nhan dwoc va van ban nhan duoc ta co thé xdc thue dwoc tinh toan ven va tinh

nguon goc cua van ban nhan duwoc.

Tir khod: Lirgc do, chit ky s6, RSA, s6 nguyén t6 1om, ham ole, khod cong khai, khod bi mdt.

1. Pit van dé

Tir khi ra doi dén nay thuat toan RSA [1]
dugc st dung rong rai trén thé gidi voi muc dich
bao mat t6i da mot van ban dugce gui di. Sy mo
rong va phat trién thuat toan nay cho viéc xac thuc
mot van ban da dugc huong ung va thyc hién manh
mé trong nude va trén thé gii nhimg nam gan day
[2,3,..,17 ]. Hang loat cac co quan xac thyc ra doi
dé cung cip cac chit ky s6 cho cac khach hang khac
nhau.

Thuét toan RSA vé& mit toan hoc 1a rat chat
ch€ va chinh xac, do do, nd c6 tinh bao mat cao.
Tinh bao mat cua thuat toan RSA dwa vao tinh kho
clia bai toan phan tich sb va bai toan khai cin theo
modulo. Do vay, khi phat trién thuét toan nay cho
viéc giri cac van ban 16n bat budc phai thay d6i mot
s6 trat ty trong thudt toan ciing nhu cac phuong
phap tao ra chir ky. V& mit hinh thirc thi mot luoc
dd chir ky sé ap dung cho viée xéc thuc vin ban c6
cac budc co ban sau day:

- Lua chon céc tham sb: cac khod bi mat va
cac khoa cong khai.

- Hinh thanh chir ky — ky 1én véan ban.

- Kiém tra chir ky — x4c thyc chit ky.

Tit ca cac luoc do duge dé xuat gan ddy co
ban van duy tri theo cac budc trén chi khac nhau
vé phuong phap ky va tat nhién 1a khac nhau ca
phuong phap kiém tra. Mot luge dd méi dé xuit déu
phai cé phuong phap ky mai va phuong phap kiém
tra twong thich. Ban chét cua mot luge do chit ky s6
la nguoi nhan van ban su dung cac khoa cong khai
dé kiém tra tinh xac thuc cta van ban, tic 13, kiém
tra ndi dung vin ban cé bi thay d6i khong va van
ban c6 dén tir ngudi guri chir ky khong?.

Trong bai viét nay, chiing t6i dua ra mot lugce
dd moi téng quat bang cach st dung mot sé ham
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nguyén dé hinh thanh chir ky nhung van dam bao
duoc tinh xac thuc cia chir ky $6. T luoc dd téng
quét nay, bang cach tuy bién cic ham nguyén ta co
thé thu dugc nhiéu lugc dd cu thé theo mong mudn
ctia ngudi ding. Ngoai ra, bai viét con d& cap dén
céc khia canh toan hoc ctia cac van dé dat ra c6 anh
huéng dén qua trinh tao cac khoa, chir ki va quéa
trinh kiém tra tinh x4c thyc cua chir ky.

2. Lwgc db tong quat

Gia str A cAn guri cho B mot vin ban M va A
mubn B nhén ding vin ban va do 4 giri. Mudn vy,
A thuc hién nhu sau:

- A tao cac khoa bi mat va cong khai.

- A bam van ban M duogc m.

- A su dung cac khoa va m tao ra chir ki $6.

- A giri van ban va chit ky s6 cho B.

- B nhén dugc van ban va chit ky: B bam van
ban nhan duogc va thu dugc m .

- B sir dung céc khoa cong khai dé tinh m tir
chir ky nhan duogc.

- Néu m = m’ thi tinh x4c thyc dung dén,
néu khong khong xac thuc duoc.

Cu thé qua trinh nay duoc thé hién bang cac
thuat toan sau day:
2.1. Thuit toan chon cc tham s6 va khéa

1°. Chon hai sb nguyén t6 16n p, g.

2°. Tinh n=pg,p(n) =@ —1)(g—1).

3°. Chon mét s6 nguyén ¢ thoa min cac diéu
kién: 1 <1< @ (n); ged(t,P(n))=1.

49 Chon mét sé x trong khoang (1, n) va
nguyén tb cting nhau véi n, tirc 13,

1 <x<n,ged(x,n)=1.

5% Tinh gia tri

y=x'"mod n (1)

Ghi chu:
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1) Gia tri x, p, ¢, ¢(n) duoc gilt bi mat (cac
khoa bi mat), con y, ¢, n lam khoé cong khai.

2) Cac sd nguyén té 16n p, g co6 thé chon tir
trude dé giam thoi gian trién khai luge do. Cac sd
nguyén té p, g c6 thé chon bang nhiéu phuwong phap
khac nhau vi du nhu phuong phap Rabin — Miller,
Lehmann, Strong Primes, v.v.. Ta ¢ thé sir dung
thuat toan sinh s6 nguyén t6 manh — RSA (thuat
toan D. M. Gordon) [18] dé nang cao tinh chdng tin
cong lam 1§ khoa bi mat.

3) Viée chon céc sb nguyén ¢ va x c¢6 thé
thue hién duoc bé‘mg thuat toan Euclid m¢ rong. Ba
¢6 nhirg nghién ctru xem xét van dé lya chon céac
tham sd nay sao cho thuat toan c6 do bao mat cao
nhét c6 thé [12,13,14,15].

4) Viéc tinh khoa cong khai y = x' mod n
duoc thuc hién b%mg thudt toan binh phuong va
nhan trong phép modulo n [24]. Ta ciing ¢ thé tinh
kho4 cong khai bang cong thirc gan giéng nhu trong
thuat toan RSA

y=x"'mod n.

2.2. Thudt todan hinh thanh chir ky

Dé thyuc hién thuat toan ky, tirc 1a, tao ra chir
ky s6 1én van ban. Chit ky sb 1én vin ban thuc chat
1a mot sb nguyén 1én dugc tao ra bﬁmg thuat toan ky
tir gia tri ham bam cta van ban can ky M ma ngudi
ky mudn chuyén cho ngudi nhan va khoa bi mat
ctia ngudi ky. Gia thiét rang, luge dd chir ky O day
chiing ta tao ra mot cap chir ky 2 thanh phan 1a (7; 5)
va mdi chit ky déu gén chat véi gi tri bim m tuong
ung voi van ban M. Dé tao ra cac chit ky chung toi
xay dung ba ham s6 khac nhau laf,, f,,f, Dy la ba
ham hai bién s6 va chung déu 1a nhitng ham c6 gla
tri nguyen tuc la, do la cac ham xac dinh trén mién
cdc cdp sO nguyén va mién gia tri cua ching cling la
cac so nguyen C6 thé nghién ctru thém vé tinh chét
cac ham dé thu duge mot luge dd hiéu qua cao. O
day ta chua d& cap dén cac van dé nay. Chung toi s&
c¢6 thém nhimg nghién ciru tiép theo bang cach dé
xuét cac ham cu thé dé xay dung cac lugc dd co thé
g dung vao thyc té. Ching han nhu f, =k, f, =
fy = H(M).r, trong d6, H(M) la gia tri ham bam cua
van ban M. Khi chon mdt bd 3 ham cu the thi hinh
thirc x4c thuc c6 thay d6i nhung ban chit vin khong
thay déi la trong m01 trudng hop ta déu chirng minh
duge m = m’. Yéu cau chi yeu cua chir ki dién tr 1a
st dung n6 thi ta c6 thé khang dinh dwoc tinh toan
ven cua van ban gui di va ngudn gdc cia vin ban
d6. Ta can nhan manh ring, khac véi chir ky RSA,
& day va cac luoc dd chir ky s 1én van ban noi
chung chi x4c thuc tinh toan ven va ngudn gbc vin
ban chtr khong dam bao dugc tinh toan ven cua van
ban. Chinh yéu cau bit budc nay ddi véi cac loai
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chir ky dién tir cho phép ngudi ding tuy bién cach
sinh ra chiing, mién lam sao dam bao duoc tinh x4c
thuc. Ta chon ham tht nhét £,(k, 7) 1a ham hai bién,
trong d6, bién thtr nhét 1a sé nguyén  trong khoang
tir 1 dén ¢ (n) va nguyén té cing ¢ (n), bién thir
hai 1a gia tri bam m cla van ban M. Ham nay duoc
ding dé sinh ra thanh phan thtr nhat cua chit ky s6
hay chit ky s6 thir nhat . Thanh phan  nay lai 14
mét bién cta cée ham £,(5; m), f,(r; m), con bién thir
hai cta cac ham nay déu 1a gia tri bim m cia van
ban M. Trong timg truong hop cu thé c6 thé chon
dugc cac dang thich hop cho timg ham sd. Trong
phéan chirmg minh tinh dung dén cua lugc db ta s& dé
xudt mot s tinh chat quyét dinh cua cac ham sé nay
trong viéc xac thuc van ban.

Sau khi chon duoc cac ham so f , [, [, nguoi
guri st dung cac tham sb da duorc hinh thanh trong
thuat toan hinh thanh cac tham s va khod tién hanh
xdy dung cac thanh phan chir ky s6. Thuat toan gdbm
cac budc nhu sau:

1°. Bam van ban M

m = H(M)
2°. Chon mét sé nguyén k thoa man diéu kién
1 <k<¢n); gedk,p(n)=1.

3°. Tinh gi4 tri ham 6 £, = f,(k,m).

4° Tao thanh phan thir nhat cia chit ky hay
chit ky s6 thir nhat:

r=y" mod n, )
trong d6, y 1a khoa cong khai (1) dugc tao trong
thuat toan sinh cac khoa.

5% Tinh cac gia trlf =f(nm), f,= f(rm).

6°. Tao thanh phan thi hai cta chit ky

s=x"""%mod n, (3)
trong d6, x 1a khoa bi mat dugc chon trong thuat
toan sinh cac khoa.

Chi y:

1) Ham bam van ban H(M) la ham mot
chiéu, tirc 1, tir gia tri bam m khong thé khoi phuc
dugc van ban M. Do d6, ngudi gii bit budc phai
guri ca van ban gdc cho nguoi nhan. Cac ham bam
hién dai c6 mot tinh chit dic biét quan quan trong 1a
chwa tim thay hai van ban khac nhau c6 cing gia tri
bam. Chinh tinh chét nay cho ta kha ning xac thuc
tinh toan ven cuia van ban. Tt 13, néu nguoi nhan
¢6 duoc gi tri bdm m ctia van ban gbe (van ban can
nhan) va nhan dugc mot van ban M thi sau khi bam
van ban M’ dugc m’ vanéu m = m’ thi két luan chic
chin vin ban nhan duoc toan ven khong bi thay doi
ndi dung, con néu m' # m thi chic chin nodi dung
vin ban da bi thay doi.

2) Gia tri k ciing dugc chon giéng nhu ¢
trong thuat toan sinh cac khoa va khong loai trir kha
ning ching bang nhau. Didu nay luén xay ra véi
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cung ¢ (n) vi phuong phép chung chon cac s6 nay
la nhu nhau va déu kiém tra tir s6 bé nhét, do d6 cac
s6 chon duoc 1a nhu nhau.

3) Véan ban M va chir ky 7 s dugc gui cho B.
Trude khi gui di, c6 thé M duge ma hoa biang mot
thuat toan ma hoa thoa thuan trudc voi B.

4) Viéc tinh cac gia tri 7, s ciing giéng nhu
tinh y cung mét thuat toan binh phuong va nhan.

2.3. Thuit toan kiém tra chir ky

Y nghia chinh cta chir ky sé dién tir duoc
thé hién chinh trong thuat toan kiém tra chir ky, tirc
la, sau khi nhan dugc chir ky ) (cap cac s6 7 s)
va van ban M’, nguodi nhan tién hanh bam lai van
ban nhan dugc va thu duoc mot sd m’ nao do, va
néu nhan dung vin ban gdc thi ta phai c6 m’ = m,
trong d6, m 1a gia tri bam ctia van ban gdc M. Do
vay, néu hai gia tri bam bang nhau thi noi dung van
ban khong bi thay d6i. Nhung nguoi nhan khong
biét m ma chi nhan duoc chit ky lién hé chat ché
v6i m va khong thé tinh dugc m tir chit ky. Do do,
lugc dd tong quat dé xuat & ddy cho phép ta thong
qua chit ky (tat nhién 1a v6i gia thiét nhan dang chir
ky!) va bang cac phép bién d6i (chu yéu la phép
nang 1én luy thira trong modulo 7) ma c6 thé suy ra
dugc cac gia tri m va m’ c6 bang nhau hay khong.
Va chi khi két luan duogc hai gia tri nay bang nhau
thi c6 thé két luan nguoi nhdn nhan ding van ban
va ding nguoi gui, tuc 1a, tinh toan ven va tinh xac
thuc cta van ban dugc dam bao. Sy lién quan dén
m 1 sy lién quan an dudi cac chir ky, boi vi cac chir
ky hinh thanh tir m va cac ham bo tro. Nguoi nhan
dung khoa cong khai y dé giai ma, tirc 1a, dé kiém
tra. Thuat toan kiém tra bao gdm céc budc sau day:

1°. Tinh m’= H(M’).

2°. Tinh céc gia tri

#20) mod n;

(s B )modn.

30, Kiém tra u = v?

- Néu dang thtc ding thi két luan nhan
duogc van ban ding va dung ngudi gui.

- Néu dang thic sai thi khong xac thuc
duoc van ban nhan dugc: van ban nhan dugc sai
hoac nhan dugc khong phai tor nguoi gui chinh
thac, tirc 1a, nhan dugce chir ky gid mao.

Chuy:
1) Nguoi nhan tinh duoc cac gia tri u, v nho
biét cac khod y, 1, cac gia tri 7, s, cac ham Sy f; cling

u=r

nhu gia tri bdm m’ cua van ban M’ nhan dugc tinh theo
cung mot ham bam thoa thuan trudc voi nguoi gui.

2) Cac gia tri u, v dugc tinh theo thuat toan
binh phuong va nhan ap dung cho phép mit modulo 7.
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3. Tinh ding din caa lrgc dd

Tinh dung din cia lwoc dd duoc chung
minh bang khing dinh u = v khi ban tin can thim
tra khong bi thay d6i noi dung va chit ky turong ng
khong bi gia mao. Nguoc lai, néu 1 trong 2 diéu
kién do hoac ca 2 khong thoa man, nghia la ban tin
bi stta ddi nodi dung, hodc chir ky bi gia mao hay ca
2 cung xay ra thi u # v. Trong d6 u, v dugc tinh trong
thudt toan kiém tra chir ky. Ta can phai nhin manh
rang, tinh dung dén cta thuat toan chi xay ra khi
ngudi nhan nhan dang van ban M va dang chir ky
1én van ban nay. Nhu véy, néu nhén sai chir ky hay
nhan sai vin ban hay c4 hai thi tinh dung dn khong
xay ra hay khong xac thyc dugc tinh toan ven cua
vin ban ciing nhu ngudn gbe cua van ban do.

Gia su m 1a gia tri van ban gui di, m’ 1a gia
tri van ban nhan duoc va

A

u = phrm) modn;

v= (st .yﬁ””')
trong do, % s 1a cac chir ky nhan dugc va dugc tinh
theo céac cong thirc (2)-(3), ¢, y 1a cac khod cong
khai, f,, f, 1a cac ham da biét nhu trong thuat toan
hinh thanh chir ki. Ta phai chung minh rang: néu u
=vthim =m’ vangugc lal,neuuqévthlm#m .
Chirng minh. Gid st u =v. Vay ta c6

“4)

) modn,

0 modn = (s y5™) ) modn. (5)
Tur cac cong thirc (1)-(3) ta duoc
=Xt 8 modn = 5 modn.
v = phth phrm) o d p = ik 0 h mod .
u=r""") mod n =yf1'f2(”” mod 7.
Do d6, néu u = v thi ta phai c6
Yhf phEmIf = A 0d
hay
yﬁfz yfs(r m' = yﬂ Jo(rm") mod 7,
] = Gk .yfrf‘(“”') mod 7.

Ding thirc cudi cung trén day c6 thé xay ra
khéong phai véi moi ham £, £,. Tuy nhién, néu cac
phuong trinh

]g(l”, m) = h? >

S (rym) = hy,r
c¢6 nghiém duy nhat m thi tir dang thirc trén suy ra
m=m’.

Vay, néu cac ham /» /1, 1a cac don anh theo
m thi tir didu kién u = v suy ra m = m’. Nguoc lai,
néu u# v va cac ham A van la cac don anh thi suy
ludn tuong tu ta dugc m # m’.

Tir day ta thdy, néu cac ham £, f, la don
anh thi dé kiém tra tinh xac thuc cia van ban nhan
duogc ta chi viéc tinh cac gia tri f(r,m"),f(r,m")

= const, 4, = const;

= const, /; = const
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va so sanh chiing tuong Gng vdi cac gia tri da co
£ (r,m), £ (r,m) vanéu

L(rm) =f(r,m");

S (rym) = f(r,m")
thi két luan tinh xac thue duge dam bao. Do do,
thay vi phai tinh cac gia tri u, v theo cac cong thirc
(4) ta chi can tinh cac gia tri £ (r,m").f(r,m'") don
gian hon nhiéu va néu thoa mén cac ding thic (6)
thi két luan m = m', trc 13, tinh xac thyc duoc dam
bao, ndi dung van ban nhan dugc khong bi thay ddi.

(6)

4. Ban vé tinh an toan cia lwoc dd chir ky s6

Tinh an toan cta lugc dd thé hién & chd
ngudi nhan xac thyc duge ndi dung va ngudn gbe
ctia vin ban nhan dwoc dong thoi kha ning khong
xac thuc dugc 1a it xay ra. Chi ¢6 nhu vay thi mot
lwoc d6 chit ky sé méi c6 ¥ nghia va méi ap dung
duoc cho viée truyén thong tin trén mang.

Ta c6 4 tinh hudng sau déy:

- Nhan dung van ban va dung chit ky.

- Nhén dung chir ky nhung sai van ban.

- Nhan sai chit ky nhung ding van ban.

- Sai ca hai.

Xét tinh hudng thir nhat: nhan dung vin ban
va dang chir ky. R rang khi d6 ham kiém tra van
ban cho ta gia tri TRUE, tac 1a, van ban dung va
dung nguoi gui. O day co sy tuong Gmg nhu sau:
nguoi gui chit ky va nguoi gui van ban la mot. Tuy
nhién c6 mot cau hoi nhu sau: Lam sao biét dang
ngudi glri va dang van ban can nhan? Tic 14 nguoi
nhén c6 nhan ding van ban cAn nhan va t6i tir nguoi
guri van ban d6 khong? C6 nhidu nguoi giri dén
nguoi nhan va co thé cing mot van ban? Lam sao
phan biét dugc ai giri? Chang han, mét ngudi khac
khi chin duoc vin ban va chit ky 6 thé sir dung cac
kho4 cong khai dé ky 1én mot van ban khac va gui
di. Khi d6, rd rang ngudi nhan hoan toan khong thé
biét duogc ai giri boi vi kiém tra van cho TRUE. Nhu
vay, tinh an toan trong truong hop nay phu thudc
vao muc d§ an ninh mang nguoi dung.

Tinh huéng thir hai: nhan ding chit ky nhung
nhén van ban sai. Trong truong hop nay rd rang la
cac gia tri u, v khac nhau, tirc ham xac thyc False.
Tuy nhién ngudi nhan béi réi vi khong thé biét dugc
van ban sai hay chir ky sai hay ca hai. Trong truong
hop nay ké tin cong khong lam thay doi chir ky
nhung lam sai van ban véi muc dich pha sy tinh
toan ven cua van ban giao dich. Do d9, trong truong
hop nay tinh an toan cta lugc dd khong bi de doa.

Tinh hudng thtr ba: nhén sai chit ky nhung
dung van ban. Tinh hudng nay c6 thé coi la tinh
hudng tin cong chir ky hay gia mao chit ky. Ké tan
cong nhu vay chi 1am sai léch ngudn gbc xudt xir
van ban, tirc nguoi ky van ban. Tuy nhién c6 mot
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diéu thyc té 1a chan dugc chit ky, chan dugc van
ban ma chi thay doi chit ky va khong thay doi van
béan thi ké gia mao chi la ké pha binh ma thoi. Ta
cling nén nhan manh rang, ké ca trong tinh hudng
nay, vai tro tinh an toan cua lugc dd khong duoc
thé hién.

Tinh hudng cudi cting: nhan sai ca hai noi
dung. Pay méi 14 tinh hudng déng ké. Ké tan cong
v6i muc dich gia mao chit ky dé guri di mot vin ban
theo y minh (c6 191 cho minh) y nhu nguoi guri that.
That vay, néu ké tn cong chan dugc ca hai tha: chit
ky va van ban thi chiing hoan toan chu dong nhu
nguoi ky chinh thirc, 1dy mot van ban khac va thyc
hién cac budc nhu trén va gui lai nguoi gui. Cai
dang noi 1a nguoi nhan van xac thyc dung nhung
khong biét moi thtr da bi danh trao. Nhu vay, trong
truong hop ndy, vai tro tinh an toan cia luoc d6 van
khong dugc thé hién.

Ta trao d6i thém vé chir ky s6 RSA khi guri
vian ban (khong phai thuét toan RSA). Gia sir can
trao ddi mot van ban M giita 4 va B. Ta xét hai
truong hop:

- Trudng hop 1. B tao cac khod, gitr lai khoa
bi mat. 4 tao chit ky tir cac khoa cong khai va gia
tri bam m cua van ban M rdi giri chir ky va vin ban
cho B. B bam vin ban nhan duoc thanh mot s6 m’
r0i dung khod bi mat tinh dwoc gié tri m dé kiém tra.
Néu m = m’ thi tinh xac thuc dung dén: dang vin
ban dtng chir ky. Trong trudng hop ndy van xay ra
bbn tinh hudng nhu trinh bay trén ddy va trong timng
truong hop thuat toan khong dam bao dugc tinh bao
mat, chi dam bao duoc tinh xéac thuc, tic 13, néu
nhén ding ca hai van ban va chit ky thi xac thuc
dung, con khong phai nhu thé thi xac thyc sai.

- Truong hop thtr 2. Nguoi gui 4 tao cac
khoa, dung khoa bi mat tao chir ky va goi van ban
cung chir ky cho nguoi nhan B. Nguoi nhan B dung
céc khoa cong khai mo chit ky dé tinh m. Sau d6
bam van ban nhan dugc theo ham bam thoa thuan
trude m’. Néu m = m’ thi tinh xé4c thuc dung, tac la
xac thuc dugc. Nguoc lai khong xac thuc duge, van
ban khong dén tir ngudi giri. Nhu vay, thuat toan chi
dam bao tinh xac thyc, con tinh bao mat thi khong.

Tu day ta théy, vai tro khod bi mat rat han
ché. O truong hop 1 chi khoa bi mat méi tinh dugc
m nhung tinh dugc chi dé xac thyc ma thoi. O
truong hop thir 2, khoa mat khong ding dé mé khoa
va nhu vay n6 khong c6 vai tro trong bao mat cling
nhu xac thue.

Trong thuat toan RSA gbc sir dung khi vin
ban nho thi khoa bi mat 1a v6 cung quan trong:
khong co khoa bi mat khong giai ma dugc thong
diép. Pay chinh 1a Iy do quyét dinh dén tinh mat
ctia hé thong: khong thé 16 khoa bi mat. Do do, ké
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tan cong phai tim cach pha khoa bang cach tim cho
dugc khoa bi mat sau khi chan dugc thong diép (hay
chit ky). Nhung bai toan tim khoa bi mat 1a bai toan
khai cin RSA hay bai toan tim hai s6 nguyén t6 p, ¢
tir n rat 16n déu 1a nhimg bai toan khong giai duoc
trong thoi gian thuc té. Thuét toan RSA néu 4p dung
cho van ban 16n nhu ta trinh bay trén thi khong co
tinh bao mat nhu thuat toan RSA gbc.
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cam on Trung tim, cic ban ddng nghiép trong khoa
Khoa hoc Co ban va Tap chi Khoa hoc va Cong nghé
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A GENERAL DIGITAL SIGNATURE SCHEME

Abstract:
This paper presented a general scheme of digital signature. The generality of scheme is customization

features of several integer functions. From the general scheme by customization features of several integer
functions we can gain different practical diagrams. We also emphasize the mathematical aspects of the
proposed algorithms. The correctness of the scheme is the authenticity of the received text as well as its
integrity.
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