1.2. THAM MA CAC HE MAT MA CO
PIEN

PGS.TSKH. Vii Dinh Hoa



o]
e CO6 nhiéu k¥ thuat giai ma st dung cac tinh chat
thong ké cua ngon ng tiéng Anh.
— Giai md hé md Affine

— Gidi md hé md thay thé



e Xdc sudt xudt hién cua 26 ch cdi: (theo Beker va Piper
thong ké tir nhiéu ti€u thuyét, tap chi va bao)

Kitw | A B C D E F G H I
Xie | 082 | 015 | 028 | 043 | 127 | 022 | .020 | 061 | .070
kitw | K L M N 0 P Q R
Xic | 002 | 008 | 040 | 024 | .067 | 075 | .019 | .001 | .060
Kity | S T U \ w X Y Z

Xic | 063 | 091 | 028 | 010 | .023 | .001 | .020 | .001




S
Beker va Piper phan 26 ch cai thanh 5 nhom:
e E: c6 xac suat khoang 0.120

e T,A, O, LN, S, H, R: c6 xac suat khoang 0.06 dén
0.09

e D, L : cé xac suat chung 0.04

e CUM,W,F G,Y,P, B: ¢6 xac suat khoang 0.015
dén 0.023

e V.K,J X Q,Z moiky tu co xac suit nho hon 0.01



e 30 bo doi thong dung nhat (theo th tu giam dan )

la: TH, H

=, IN, ER, AN, RE, ED, ON, ES, ST,

EN, AT, TO, NT, HA, ND, OU, EA, NG, AS, OR,
TL IS, ET, IT, AR, TE, SE, HI va OF.

e 12 bd ba thong dung nl

la: ]

'H

nat (theo tha tu giam dan )

=, ING, AND, E

NT

R, ERE, ENT, THA,

i, WAS ETH, FOR va DTH.



1.2.1 Giai ma hé ma Affine
«a

e Mat ma Affine 12 mot vi du don gian cho ta thay
cach giai ma nho dung cac so liéu thong ké.



e Ban ma nhan doc tir ma Affine:

FMXVEDRAPHFERBNDKRXRSREFMORUDSDK
DVSHVUFEDKPKDLYEVLRHHRH

e Tan xuat xuat hién cua cac ch cai trong ban ma.

kitu |A |B |C |D|E |F|GIH|I |J |[K|L |M
tﬁn/1107540500522
xuat
kit [N |O|P |[Q|R|S |T |U |V |W|X|Y |Z
tﬁn/11208 0O (2 (4 ([0 (2 |1 |0
xuat
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e Cac ky tu ¢6 tan suat cao nhit trong ban ma la: R
8),D(7),E,H,K(5)vaF, S,V 4).

e Phong doan ban dau: Gia thi€t R 1a ky tu ma cua e
vaDlakitumacuat (e vatla?2 ch caithong
dung nhat).

= e (4) = 17 vie (19) = 3.
Gidzihe 4a+b=17
19a+b=3
doc a=06,b =19 (trong Z,.) khong hop 1€ do (6, 26) =2
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e Phong doan ti€p theo: R 1a ky tu ma cua e va E [a ma cua t.
= e(4) =17 vae(19) = 4.

Giai hé 4a+b=17. doca=13. Loai

19a+b=4

e Phong dodn: R 1a ma hod cuae va Hlamahod cuat. =
ex(4) =17 vaeg(19) =7. doc a= 8 (loar).

e Gia strrang R 1a ma hod ctia e va K 1a ma hoa cua t. Theo gia
thi€t nay ta thu doc a=3 va b =5 la khoa hop 1é.



0]
e Tinh toian ham giai ma tng vé6i K = (3,5) va giai
ma ban ma
® Tacddy (y) =9y - 19 va giai ma ban ma da cho,
ta doc:
algorithmsarequitegeneraldefinitionsof
arithmeticprocesses

o Nh vay khoa xac dinh trén la khoa dung.



1.2.2 Giai ma hé mat ma thay thé
S

e Ban ma nhan doc tir hé mat ma thay thé la:
YIFQFMZRWQFYVECFMDZPCVMRZWNMDZVEJBTXCDDUMJ
NDIFEFMDZCDMQZKCEYFCJMYRNCWJCSZREXCHZUNMXZ
NZUCDRJXYYSMTMEYIFZWDYVZVYFZUMRZCRWNZDZJT
XZWGCHSMRNMDHNCMFQCHZJMXJZWIEJYUCFWDINZDIR

kiw (A /B |C |D |E |F |G |H|I |J |[K |L |[M

anxuit |0 |1 (15 [13 |7 |11 |1 |4 |5 |11 |1 |0 |16

kiwe  '{N (O |P |Q |R |S |T |U |V |W X |Y |Z

tinxuat {9 10 |1 |4 (10 (3 |2 (5 |5 (8 |6 |10 |20




e 7 xuat hién nhi€u hon so v6i bat ky mot ky tu nao
khéic trong ban ma nén c6 thé phong dodn dy(Z) =e.

e Cac ky tu con lai xuat hién it nhat 10 1an (moi ky tu)
laC,D,F,J,R, M, Y. Ta hy vong rang, cac ky tu
nay la ma khoa cuat, a, c, 0,1, n, s, h, r, tuy nhién su
khac biét vé tan suat khong du cho ta c6 doc su
phong doan thich hop.



e Xem xét cic bo doi. Cac bd doi thong gap nhat:
- DZvaZW (4 1an moi bo );
— NZvaZU (3 1an m6i bo );
- RZ,HZ,XZ,FZ,7ZR,7ZN,ZC,ZD vaZJ (2 1an m6i bo )

e ViZW xuat hién 4 lan con WZ khong xuat hién lan nao
va W xudt hién it hon so véi nhi€u ky tu khédc, nén c6 thé
phong doan 1a di (W) =d.

e ViDZ xuat hién 4 14n va ZD xuét hién 2 1an nén ta c6 thé
di(D) € {r,s,t}, tuy nhién van con cha ro la ky tu nao
trong 3 ky tu nay 1a ky tu dung.
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e Tu gia thi€t d(Z) = e va di (W) =d ma RW xuat
hién 1 lan, vi R thong xuat hién trong ban ma va
nd 1a mot bd doi thong gap nén ta nén thu di (R) =
n.

e Tiép theo thu d (N) = h vi NZ (he) 1a mot b doi

thong gap con ZN (eh) khong xuat hién.
e Tudod (C)=a
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e X¢ét M la ky tu thong gap nhat sau Z.

e Doan ban ma RNM s€ giai ma thanh nh-
goi ¥ h- s& bat dau mot tir, bdi vay M sé
bi€u thi mot nguyén am. Phéng dodn d (M)
=1 hodc o (vl da c6 di(Z)=e, d(C)=a). VI
a1 1a bo do1 thong gap hon ao nén tu bo doi
CM trong ban ma thu di (M) = 1.



e Violamotch thong gap nén gia dinh ch cdi tong ting trong
ban ma l1a mot trong cac ky tu D,F.J,Y. Y thich hop nhat, néu
khong ta s€ c6 cac xau dai cac nguyén am, chu yéu la aoi ( tur
CFM hoac CIM ). Boi vay gia thiét di(Y) = o.

e Ba ky tu thong gap nhat con lai trong ban ma la D,F.J, ta
phan doan sé giai ma thanh r,s,t theo thit tw nao d6. Hai lan
xudt hién ctia b ba NMD goi y rang di(D) = s ting v6i bo ba
his trong ban rd (phu hop véi gia dinh trée 1a di (D) €{r,s,t}).

e Doan HNCMF c6 thé 1a ban ma cua chair, diéu nay sé cho
di(F) =1 (va di(H) = ¢) va bdi vay (bang cach loai trir ) sé
co diy(J) =t.



o]
e Ban r0:
Our friend from Pais examined his empty glass
with surprise, as if evaporation had taken place
while he wasn't looking. I poured some more wine
and he settled back in his chair, face tilted up
towards the sun.



