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1. Gi®i thiéu vé mat ma hoc

* GiGi thiéu
= Mat mé duwoc st dung ké tir cd dai cho
dén tan ngay nay.

= Hién nay, cac giao dich tai chinh, chuyén
khodn, mua sam hang hoa, thw tw, tai
iéu... dwoc thwc hién nhiéu qua moi
trwong mang doi hoi di¥ liéu phai dwoc bao
mat tot => phai dwgc ma hoa.
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1. Gi®i thiéu vé mat ma hoc
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1. Gi®i thiéu vé mat ma hoc
®* Mot so khai niém
= Thong bao, van ban: 1a mot chudi hiru han
cac ky hiéu lay tr mét bang chir cai Z nao
do va duwoc ky hiéu la m.
= Mat ma hoa: la viéc bién déi mot théng bao
sao cho no khoéng thé hiéu ndi doi véi bat ky

ngwoi khac ngoai ngwdi nhan duwgc mong
muon.

* Phép mat ma hoa thuwong dwoc ky hiéu la
e(m), v&i m la thong bao can ma hoa.
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1. Gi®i thiéu vé mat ma hoc

®* M6t so6 khai niém

= Khoa: la mdt thong sd6 dau vao cia phép ma

noa hoac giai ma. Khoa dung dé ma hoa ky

niéu la k., khoa dung dé giai ma ky hiéu la k.

= Chuoi mat ma: la chubi nguy trang, tirc la chubi
thong bao qua phép mat ma hoa va thwong
dwec ky hiéu la c: c=e(m,k,).

» Phép giai méa d(c,k,) la qua trinh xac dinh théng
a0 goc (m) tr chudi mat ma c va khoa giai ma
kd, va thwdng dwoc ky hiéu la d(c,ky):
d(c,ky)=m.
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1. Gi®i thiéu vé mat ma hoc
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1. Gi®i thiéu vé mat ma hoc

Ciphers are algorithms used to 3

encrypt or decrypt the data
Modern Ciphers
Classical Ciphers Based on the
................................................................ type of key used
Substitution e et e Based on the
cipher . Private Key type of input data
A block of plaintext is 5"'"‘""‘.7'“ N
replaced with ciphertest mm'm" Block wa
D w“dw
V Transposition Public Key
cipher M — w” sttt ees s
are shifted about to form the and decryption Encrypts continuous
cryptogram stroams of data
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2. Lich str cua mat ma

Mat ma hoc la nganh co lich str hang ngan nam.
Mat ma hoc cb dién v&i but va giay.
Mat ma hoc hién dai voi dién co, dién tir, may tinh.
Sw phéat trién cia mat ma hoc di lién v&i sw phat trién
cua pha ma (tham ma):
= Phat hién ra bic dién Zimmermann khién Hoa Ky tham gia The
chién |
= Viéc pha mé thanh cong hé thong mat mé clia Blirc Quoc x& gop
phan day nhanh th&i diem két thac thé chién Il.
Hai sw kién khién cho mat ma hoc tré nén dai ching:
= Sy xuat hién cla tiéu chuan mat ma héa DES.
= S ra doi cua cac ky thuat mat ma héa khda cong khai.

11
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2. Lich str cua mat ma

®* Mat ma hoc co dién

= Cac ch twong hinh khong tiéu chuan tim
thay trén cac bic twong Ai Cap cb dai
(cach day khoang 4500 nam tr.CN).

= MA héa thay thé bang chi» cai don gian
nhu mat ma hdéa Atbash (khoang nam 500-
600 tr.CN).

* Ngwoi La Ma xay dwng mat ma Caesar.

12
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2. Lich str cua mat ma

®* Mat ma hoc trong thé chien th 2

= Nguwoi Blirc st dung rong rai mét hé thong
may roto co dién tr cod tén goi la may
Enigma.

= Phe Ddng minh s dung may TypeX cla
Anh va may SIGABA cia My, déu la nhirng
thiét ké co dién dung roto twong tw nhw
may Enigma, song v&i nhiéu nang cap
hon.

13
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2. Lich str cua mat ma

A 6 3 4L@u’ongThlang3n? U K W D https://fb.com/tailieudientucntt
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2. Lich str cua mat ma

May Sigaba

s

[

May TypeX
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2. Lich str cua mat ma

® Mat ma hoc hién dai

= Cha dé cua mat ma hoc hién dai la Claude
Shannon.

» Tieu chudn mat ma hoa dir lieu (Data
Encryption Standard) la mét phwong thirvc ma
hoa dwoc cong bd tai My vao ngay 17.03.1975.

= \/&i chiéu dai khoa chi 1a 56-bit, DES da dwoc
chirng minh & khdng da stc chdng lai nhirng
tan cong kiéu vét can (brute force attack - tan
cong dung bao luc).

17
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2. Lich str cua mat ma

®* Mat ma hoc hién dai

= Nam 2001, DES da chinh thirc dwoc thay thé bdi AES
(Advanced Encryption Standard - Tiéu chudn ma hoa
tién tién).

= Trwde thoi ky nay, hau hét cac thuat toan mat ma hoéa
hién dai déu la nhirng thuat toan khéa doi xing
(symmetric key algorithms), trong dé ca nguwoi gui va
nguw®i nhan phai dung chung mét khoéa, va ca hai nguoi
déu phai gitr bi mat vé khoa nay.

= DOi v&i mat ma hdéa dung khoa bat doi xirng, nguwodi ta
phai c6 mot cap khéa cd quan hé toan hoc dé dung
trong thuat toan, mét dung dé ma hoa va modt dung dé
gidi ma. Phé bién nhat 1a ma hoa RSA.

18
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2. Lich str cua mat ma

 Mat ma hoc hién dai

Message \Y CoE(M, K » _
p—— . E [ — M=D(C, Kj)
KET TKD
Key Space EK Key Space DK
Sender Receiver
secret
¥
a) Symmetric Encryption: K=K, (e.g. AES)
b) Asymmetric Encryption: }{E # I{D_\ (e.z. RSA)

public nrivate/secret

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2. Lich str cua mat ma

 Mat ma hoc hién dai

Key pair
&~
0
| Encryption Decryption o =]
Confidential — [ CONfidential ) {*
Meszage Message ;‘, ﬁ
1 T [/V
. . |
Public Key Private Key -
EEEEEEENEENREENERER {_ﬁ #':@ llllllllllll-.
Sender uses public key = Recipient uses his
of the recipient private key

Ma hoa RSA
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3. CAc giai thuat ma hoa co dien

® CAc yéu cau co ban doi véi gidi thuat mat
ma hoa la:
= CO tinh bao mat cao

= Cong khai, dé& hiéu. Kha nang bdo mat
dwoc chot vao khoa chw khéng vao ban
than giai thuat.

= C6 thé trién khai trén cac thiét bi dién ttr.

21


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3. CAc giai thuat ma hoa co dien

1. Mathay thé don gian (Substitution Cipher)

* Trong phép nay, khoa la mét hoan vi h cua bang
chir cai Z va moi ky hiéu cda thong bao duoc thay
thé bang anh cua n6 qua hoan vi h.

« Khod thwdng dwoc biéu dién bang mét chubi 26 ky
tw. CO 26! (= 4.102%) hoan vi (khod)

» Vi du: khoa la chudi UXEOS..., ky hiéu A trong
thong bao sé dwogc thay bang U, ky hiéu B sé duoc
thay bang X...

« ©» Pha ma?

22
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3. CAc giai thuat ma hoa co dien

Ma thay the dorn gian (Substitution Cipher)

« Chon mét hoan vi p: Z,; 2 Z,, lam khoa.
h

= Giai ma
d,(A)=d
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3. CAc giai thuat ma hoa co dien
2. Ma thay thé n-gram

 Thay vi thay thé cac ky tw, ngudi ta co
thé thay thé cho trng cum 2 Ky tw
(diagram), 3 ky tw (trigram) hodc tong
qguat cho trng cum n ky tw (n-gram).

- V&I bang ch® cai gom 26 ky tw tiéng
Anh thi phép thay thé n-gram sé co khoa
la mét hoan vi cua 26" n-gram khac
nhau.

e ©» Pha ma?

24
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3. CAc giai thuat ma hoa co dien
2. Ma thay thé n-gram
Trong trwong hop diagram thi hoan vi gém
26 diagram va c6 the bieu dién bang moét
day 2 chieu 26x26 trong do cac hang biéu
dién ky hiéu dau tién, cac cot biéu dién ky
hiéu th&v hai, ndi dung cla cac 6 bieu dién
chudi thay the. A | B

A | EG | RS
B | BO | SC

25
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3. CAc giai thuat ma hoa co dien

3. Ma hoan vi bac d (Permutation Cypher)

. Poi v&i mét sO nguyén dwong d bat ky, chia
thdng bao m thanh tirng khoi cé chiéu dai
d. ROi lay mét hoan vih cia 1, 2, ..., d va
ap dung h vao mai khoi.

e Vi du: néu d=5 va h=(4 1 3 2 5), hoan vi (1
2 3 4 5) sé& dwoc thay thé bang hoan vi maoi
(41325).

26
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3. CAc giai thuat ma hoa co dien

3. Ma hoan vi bac d
® Vi du: ta co thong bao
m = JOHN IS A GOOD ACTOR

Qua phép ma hoa nay m sé tro thanh
chubl mat ma c sau:

c = NJHO Al S DGOO OATCR
® = Pha ma-?

27


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4.

3. CAc giai thuat ma hoa co dien

Ma dich chuyén (Shift Cypher)

Vigenere va Caesar

® Trong phuwong phap Vigenere, khoa bao
gom mot chudi co d ky tw. Chung dwoc viét
lap lai bén dwdi théng bao va dwoc cong
modulo 26. Cac ky tw trang dwoc gi

nguyén khong cong.
®* Néu d=1 thi khoa chi 1a mot

Ky tw don va

duvoc goi la phuwong phap Caesar (dwoc

dwa ra s dung dau tién b&i Ju
® = Pha ma?

lus Caesar).

28
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M3 dich chuyén — Shift Cypher
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3. CAc giai thuat ma hoa co dien
5. One -time Pad:

e=000 h=001 =010 d=011 p=100 n=101 a=110
Encryption: Plaintext @ Key = Ciphertext

Plaintext:

Ciphertext:

h e | p n e e d e d
001 000 010 100 101 000 000 011 000 011
Key: 111 101 110 101 111 100 000 101 110 000
110 101 100 001 010 100 000 110 110 011

a n p h | p e a a d

32
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3. CAc giai thuat ma hoa co dien

6.

M4 tuyén tinh (Affine Cipher)

Ma& tuyén tinh 1a ma thay thé c6 dang:
e(x) = ax + b (mod 26), v&ia, b € Z,.

Néu a = 1 ta c6 ma dich chuyén.

Giai ma: Tim x?

y =ax + b (mod 26)
ax =y —Db (mod 26)
X = al(y —b) (mod 26).

33
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3. Cac giai thuat ma hoa co dien
7. Ma Playfair
Mat ma da ky tw (méi lan ma hoé 2 ky tw lién tiép nhau)
Giai thuat dwa trén mdét ma tran cac chir cai nxn (n=5 hoac
n=6) dwoc xay dwng ttr mot khéa (chudi cac ky tw).

Xay dwng ma tran khoa:

Lan lwot thém tieng ky tw ctia khoa vao ma tran.

Néu ma trdn chwa day, thém cac ky tw con lai trong bang
chir cai vao ma tran theo th tw A — Z.

| va J xem nhuw 1 ky tw.

Cac ky tw trong ma tran khoa khong dwoc trung nhau.

34
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3. CAc giai thuat ma hoa co dien

7. Ma Playfair

Giai thuat ma hoa:
M& hoa tirng cap 2 ky tw lién tiép nhau.
Néu dv 1 ky tw, thém ky tw “x” vao cubi.
Néu 2 ky tw nam cung dong, thay thé bang 2 ky tw twong tng
bén phai. Ky tw & cbt cudi cung dwoc thay bang ky tw & cbt dau
tien.

. Néu 2 ky tw nam cung cdt dwoc thay thé bang 2 ky tw bén

. dwoi. Ky tw & hang cudi cung dwoc thay thé bang ky tw & hang
trén cung
Néu 2 ky tw [ap thanh hinh chir nhat dwoc thay thé bang 2 ky tw
twong ng trén cung dong & hai goéc con lai.

35


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3. CAc giai thuat ma hoa co dien

7. Ma Playfair

36
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>
N

3. Cac giai thuat ma hoa co

-

die

7. Ma Playfair
Flaytair key

Shortwersion of the Flaytair key:
PLAYFAIR

K2y matrix
(« Bxh matrix

F L A b F
(" Bxb rmatrix

I R B C O oF
T Unnamedl

E |G |H [k M THANH PHO HO CHI MIMNH

ST Playfair pre-formatting of <Unnamed] >

U W R Z TH aW HF HO HO CH IM IN HX

Cop Playfair encryption of <Unnamedl>, key <Kl
QM PO EA ) GO BEE DE EU I‘fﬁ."ﬂ

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3. Cac giai thuat ma hoa co dien

8. Ma Hill

Giai thuat ma hoa:

- S dung m ky tw lién tiép cua plaintext va thay thé bang m
ky tw trong ciphertext véi mét phwong trinh tuyén tinh trén

cac ky tw dwoc gan gia tri lan Iwot la A=01, B=02, ...,
/=26.

- Chon ma tran vuong Hill (ma tran H) lam khoa.

- M& hod tirng chubi n ky tw trén plaintext (vector P) v&i n la
kich thwdc ma tran vudng Hill.

-« C=HP mod 26
- P=HCmod 26

38


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

> >
N

3. Cac giai thuat ma hoa co dien

aelected alphabet (2b characters)

‘AEI CODEFGHIJKLMNOPORSTUMW Y Z

Hill key matrix

(+ Alphabet characters

" Numberwvalues

Alphabet characters Mumber values

Yalue of the first
alphabet character

hultiplication variant

O (rowwector) ™ (matrix)

f (matrix) * (column vector)

Q F 17

06

Size of matrix

W oY 23

2h

C1x1

Generate random key

uuDuongThanCong.com

Larger matrix

https://fb.com/tailieudientuentt
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3. Cac giai thuat ma hoa co

~ E ’ Lx[' Unnamedl = || =] &3
8 Q M a H I I I THANH PHC HO CHI MINH

S Hill encryption of <Unn... | = || @ || 22
AWK LEM BRM UNWY LCKFB

'51:-['- Details of Hill encryption of <Unnamedl>, key <DIM 2, KEY: RG XZ, ALPHA... | =

selected Hill matrix for encrvption:

Ht] [ @ F ]
[ W ¥ ]

This matriz =sncoded to numbers:

17 06 ]
23 25 ]

Encrvption of the plaintext: "TH":
This plaintexzt vector P is helow encoded to numbers:

Pln] [ 20 08 ]

Computation of the Hill encrvption by the row*column a
matrix*vector product (the vector Pln] 1s & column a
vector) .

¥ 4-- 24 17=20 + 06+=08 (mod Z6)

N 10 23%20 + 25=083 (mod 26)

ongThanCong.com Httpsfbrcomtertrendrentoe ntt
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3. Cac giai thuat ma hoa co

>
N

E:-['- Unnamedl

=] &3

8. Ma Hill

THAMNH PHO HO CHI MINH

all encryption of <Unn.. | = || = || £3

KJWIK LRM RM UIW LCKFB

$F Details of Hill encryption of <Unnamedl>, key <DIM 2, KEV: RG XZ, ALPHA... [ = |[ & |[x234]

4, Hill decryvption

The inverted Hill matriz for decryption:
nrt] = [ ¥ T ]
L]

This matriz encoded to numbers:
D[n] = [ 25 20 ]
: : [ 03 17 ]

Decryption of the ciphertexzt: "HEJ":
Ciphertext vector C decoded to numbers:
Cln] = [ 24 10 ]

Computation of the Hill decrvption by the row*column
matriz*vector product (the vector C[n] is a column

wector) :
T <-- 20 = 25%24 + Z20%10 (mod Z6)
H <-- 08 = 03*24 + 17*10 (mod Z6)

The Hill plaintext is: "TH".

https:/fb.com/tailieudientucntt
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3. CAc giai thuat ma hoa co dien

9. Phwong phap pha ma co dien:

- Dwa vao dac diém ngon ngir.

- Dwa vao tan suat xuat hién cltia cac chiy
cai trong bang chir cai théng qua thong
ké tr nhiéu ngudn van ban khac nhau,
dwa vao sO lwong cac ky tw trong bang
ma dé xac dinh thong bao dau vao.
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M letter  probability | letter  probability
- A 082 N 067
B 015 0 075
C 028 p 019
a _ D 043 Q 001
%n.ne — B 13 127 R .060
M _ | F 022 S 063
g 00 M B ¢ 020 T 091
3 ) H 061 U 028
| I 070 V 010
_ J 002 W 023
{ T 1 m K08 | X 00
o 1] HENSH SNSERNNEEE L 040 Y 020
abcdefaohij k| :lttner-:l pgrstuvwxy:z M .024 Z .001

Tan suat cua cac ky tu trong ngon ngir tiéng Anh
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4. Bé gdy mot hé thong mat ma

» Nhi*ng chuyén gia mat ma hay nhiing ké tan
cong thwong dwoc gia thiét biét day du thong tin
vé ham ma hoa e va ham giai ma d.

» Céc chuyén gia nay ciing c6 thé c6 thém nhiéu
thdng tin ho tro nhw cac thong ké ve ngon ngi,
kién thirc vé nglr canh...

+ V& mét chudi mat ma nao do, ho thiéu khod k
dé co thé s dung d dé gidi ma ¢ mét cach
chinh xac.
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4. Bé gdy mot hé thong mat ma

N
{Cry‘ptanzlly st

o

A

Message Encryption Decryption
source algorithm alzorithm

Destination

A

K

Key
source

Secure channel
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4. Bé gdy mot hé thong mat ma

Cac khé nang tan cong trén hé thong:

Ciphertext-only
attack

Rubber hose attack

Known-plaintext

Timing attack
& attack

Adaptive chosen-

plaintext attack Chosen-praintext

Chosen - ciphertext

Chosen-key attack
attack
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4. Bé gdy mot hé thong mat ma

Céac kha nadng tan cong trén hé théng:

- Tan cbng chi dwa trén chudi mat ma (crytogram-only
attack): doi phwong chi biét mét vai mau chudi mat ma c.

- Tan céng dwa trén van ban da biét (known-plaintext
attack): Trong trwdng hop nay nhirng nguwdi tan cong
dwoc gia thiét la da biét mét dé dai dang ké cua van ban
thdng bao va chubéi mat ma twong wng, va tr dé c6 gang
tim ra khoa.

. Tan cbng dwa trén van ban dwoc chon (chosen-plaintext
attack): nhirng ngwdi tan cong co thé da co dwgc mot sb
lwong tuy y cua cac cap thdng bao va chubi mat ma twong
ng (M, c).
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4. Bé gdy mot hé thong mat ma

Céc kha nédng tan céng trén hé thong:

Kiéu tan cong

ciphertext only attack

known plaintext attack

chosen plaintext attack

chosen ciphertext attack

Poi phwong nam dwo'c

Chi van ban ma c

C4 van ban ngudn p va van ban ma c

D6t nhap dwoc vao may ma hoa. Tw
chon van ban p va ma hoa lay dwoc van
ban ma c twong wng.

D6t nhap dwoc vao may giai ma. Tw
chon van ban ma c va giai ma lay dwoc
van ban p twong &ng.
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4. Bé gdy mot hé thong mat ma

Théi gian trung binh dé tim khoa theo kiéu vét can

Key size (bits)
32

56

128

168

26 characters
(permutation)

Number of
alternative keys

232 =43 x10°

2°% =7.2x10%°

2128 =3.4 x 10%®

2168 = 3.7 x 10°°

26! =4 x 10%°

Time required at 1
decryption/us

231 MS

255 MS

2127 MS

2167 “‘S

2 X
102° us

=35.8
minutes

= 1142 years

= 5.4 x 10%
years

= 5.9 x 1036
years

= 6.4 x 1012
years

Time required at 10°
decryption/us

2.15 milliseconds

10.01 hours

5.4 x 1018 years

5.9 x 10%° years

6.4 x 10° years
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4. Bé gdy mot hé thong mat ma

Théi gian trung binh dé tim khoa theo kiéu vét can

§ 2K (1 PC. Can be achieved by an

A 7 10°20 year
individuall LAm 3 days 30 years 0420 years

§ 100K {this can be achieved by a

2 se¢ 35 hours 1 yeat 10M19 years
company)

§ IM (Achleved by a huge

AR 0.2 5e¢ 3.5 hours 37 days 10418 years
organization or 3 state)

Estimate Time for Successful Bruteforce Attack
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4. Bé gdy mot hé thong mat ma

Cong cu phan tich Cryptool

| a Cryplool 1.4.31 Beta 5 [VS2010) - Unnamed 1 R L% :' v CrypTool is a free e-'earning

Fie Edn view ' ("'.""( f(:r.\.u D gl’.” )l;’lafln'i"..r)'\ ndey, Procedures Ana byses Jptions wWindow Help program in the area Of
Dled ¢ Symen etric {classic] : cryptography and

Symmetnc (madern) ’ IDEA uyptodr‘dlysis

ASymmetrnic ' el i

Hybiid ' RCA... ! Subprojects of CrypTool:
T;.‘o f;r.»:»TrrI porial 15 2 ceniralized place for DES (ECH
sroisct The CryTool project deveioos the w BT & CrypTool 1(CT1)

programs in the area of cryplography and ¢ <
Triple DES (ECB © CrypTool 2 (CT2)

Inple DES (CBCO)...

H
Riundael (AES) Shaft « Strig « R z .‘CrypTOOI (JCT)
Further Algorthms » © CrypTool-Online (CTO)
AES (se¥ extigctng
- —{ RCZ encryption of <Unnamed >, key <00> - o x
B. 5SS 4F 2) 16 1B A4 72 E4 b7 D4 1B uos r 9
( C 40 73 6E 09 A2 1A 9D Fi 24 E) CE A7 ®@s=n §
009 18 AD 49 3D B7 23 BS 3¢ 28 43 6D 2F EC I § 6(Cwm
00OC0024 93 C8 CS 4B 57 87 E2 96 71 48 46 E3 k¢ cHF
( 10 6B 4F 41 12 AE 2A 2B 42 S7 CC 09 43 LOA weBV C
x oo ( ¢ DO 62 FE 9C E4 Ad C2 6C S8 &B 0B 72 b k q
Encryption / decryption with RC2 P2 ( 0048 ) 76 ST 4B A& E6 B7 99 94 38 74 XV} Bz
L 0154 _— A3 A CE 2B 8) 58 S0 A0 %4 8 F4 E + Al
009C008C DA E& 8B DA S7 SA 1B B2 €8 EC 78 Al V2 x
http.//www.cryptool.org 000C006C 24 S7 BA Da D6 B2 62 24 4F 40 49 K - sOP]
00000076 F) 30 02 SF €8 €3 AR 77 B9 76 41 4E 0 _[ v vA¥
00000084 96 CA 72 81 3A €7 30 6A EB FO Et 08 "
( Ol [ C8 CO FC BB EA BY 84 C8B BD 24 Ft D o
000C!| 3 70 3C 91 E9 ¢E DD SD 1D FE C3 OF & n
f A FQ f4 T 179 19 €0 1¥ R 72 2 ni n o v
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1.

5. Bal tap

> ld n

Giai thich co ché cla viéc bé gay mat ma cla hé
thOng sau:

Adversary

ke
Source

+ - encryption

Eo{rr) e

I () T

=

decrypiion *_ A
:
1
1
1
1
1
!

v

-

R nbl:

¥

encrypiion ke
E.r(1me) = sSource

F %

plaintext decryption
SouUrce Iyl T

+ Tl

destimnation

A
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2.

5. Bal tap
Tim ma hod& cua céc ky so 1-9:

M&i biéu twong trong sd chin biéu twong xuat
hién trong mang dudi day (A<-Owvadse) ma
hoa duy nhat mét trong cac chir s6 1 dén 9.

Cét ngoai cung bén phai la cac tong s6 & moi
hang

Hang dwdi cung cho cac tong s6 & moi cot.

Mét dau hoi co thé dai dién cho bat ky mot hoac
hai chir s6 va khéng nhat thiét phai cung moét so
trong moi trwedng hop.
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6. Bai tap

2. Tim ma hoa cua cac ky so 1-9:
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5. Bal tap
3. S dung cong cu Cryptool
» Cryptool 1a mét tvng dung mién phi chay
trén Windows, thwérng dwoc st dung dé
phan tich cac giai thuat ma hoa. Phién ban
hién nay la 1.4.31.
* Dia chi download Cryptool:

http://www.cryptool.org/
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5. Bal tap

Néu co ché hoat dong va viét rng dung cho
phép ma hoa va giai ma v&i nhirng giai thuat
ma hoa sau:

* Vigenere

* Hill.

* Affine

 Playfair

 Solitaire
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