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txetrehpic modnaR txetrehpic ni stib fo ecneuques modnar secudorp yek modnar a htiw txetnialp ROX .g.E modnar eb eb lliw txetrehpic tuputo snaem yek modnar htiw txetnialp gnitpyrcnE :seitreporp gniwollof eht sah PTO eht si yek modnar ,gnol a gnisu fo luser ehT .gnol yrev si txetnialp eht nehw lufsseccus eb ot ylekil erom eb lliw dna ,rorre-dna-
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txetnialp eht ni noititeper stseggus tahT .BG2 fo latot a .e.i ,krowten eht ssorca tnes eb tsum elif dna yek eht .if dna yek eht htoB evitceffeni si PTO a N-GRAMS IN THE CIPERTEXT They can indicate repeated n-rates in the text without format separation between repeated N-Grarts indicates possible keyword length M If the text without format is long
enough, multiple repetitions make more very difficult to find The cypherrtext as the one of different monoalphaby -toical encryptions, for example, cipher with m ,,¢ Re You can break the following show an example of breaking the encryption Vigenéafa, ¢ re, although it is not necessary to do it by same manually. The worst case is that the attacker must
prove all the wrong keys until they finally test the correct key (that is, 26 attempts). Solution 6.9 (Playfair encryption). Vital: Example of deciphered encryption ca © sar (3 min; Feb 2020) We will now see the encryption of a mathematical perspective. The key used for monoalfaba © tico encryption is determined by the key (or keyword) of the
Polialfaba © technical encryption. Exercise 6.5 (decipher monoalfaba © tico encryption). Locate the simple text pair in the Playfair matrix. Deciphe the QSWBSR encrypted text using the permutation chosen in the previous example. Read column by column, in order of the columns determined by the key, to obtain the encrypted text. Vital: encryption
with transposition encryption of rows and columns (3 min; feb 2020) Example 6.6 (rows columns encrypted ma®ltiple). Vernam encryption is essentially a binary form of the valid encryption. Substitution: Replace a (or more) text fault -free text Without problem format: the simple text of the simple text frequency are also in the cyphertext by only, the
transpositional transposition techniques Easy to break Combining the transposition® n with the replacement® n makes the ciphers stronger, and the building block 3 modern ciphers DefiniciA 3 n 6.6 (Encryption of the rail fence). Later we'll see real real evitsnesni-esac no etarepo (srehpic lacissalc rehto tsom dna) rehpic raseaC7emussa lliw ew
selpmaxe ehtOnl.(noitpyrcnE rehpiC5snmuloC@swoR) 7.6 noitinifeD (0202 beF;nim2) elpmaxE rehpiC noitisopsnarT ecneF liaR:o0ediV.(tpmetal.tsek) yRehtsehRehtseh T .(noitpyrcnE rehpiC raseaC) 1.6 noituloS .sresu ehyb nopu deerga if you retcarahc eht sa gnol os, tes retcarahc ro egagnal ena ot deilppa eb oesta nac ti revewoH .sdrow hsilgnE .e.i
,txetnialp tcerroc ylbasingocer gnisu rehpic raseaC.(noitpyrcD rehpiC) 2.60Reesx (E020RecSifRec); k fo rebmuN: oediV.txetrehpic7Dnif, rehpic ecnef liar aht gnisU.rettel txetnialp tsrvA3NmulocAsNaRettel txetnialp dnoces hsa wor emas no taht si rettel txetrehpic dnoces eht na,rettel txetnialp dnoces sa nmuloc emasRetxetnialp tsiA wor emas noT
noRettelTxetiepetsiAAAAAAK (T) sykFo (snoitanibmoc la yrT.WTYV fo noititeper sa JGMLGYQCHZVAWTVGZRGNQWTVCIZ txetrehpiC ?snrettab albavsrevbo ylsuoivbo ena ereht A 01 42 70 0241 40410029091 1115160 712061301512 21 32 80 :semoc renoitcdrnoct redot redot102010202021420 0 42 81 21 60 91 31 70 10 32 11 50 02 41 80
20:semoceb redru aht noitpyrcine drainage retfA 42 32 12 02 81 71 61 51411211 01 90 70 60 50 40 20 10:swot ssorct reet 4220 Moetef 10 Rettef pla hsilgnE het ni srettel 62 eraT.tnemevorpmi na sreffo rehpic eht fo noitacilppa dnoces hgnidda, snrettab gnidih fo smart ni) ytiruces hcum reffo ot mees did rehpic noitisopsnart eht fo noitacilppa
elgnis a elihw under si tniopT .rehpicCT .rehiatsu deniatsu CNCNBVJRUF txepicYitrtivtsek .eqeq (NCTyEqegEqeq) Neil Dexhev, touch Yveliter a hew row under. Plain text. "What is the worst, best and average of the attempts of the brute force obtained with the CA© encryption? Exercise 6.3 (encrypted, formal). Encryption is performed as: Ci =
A¢A! & ¢ Ki Decryption is performed as: Pi = Ci A¢ & ¢ ki where pi is the plain text bit, and so on. Simply, the current Vigen cipher is only the CA© encryption, but changing the CA© key for each encrypted/decrypted letter. Using the Decrypt 2 equation: P1 = (C1 - K) Mod 26 = (18 - 15) Mod 26 = 3 Mod 26 = 3 Therefore, the first plain text letter is d.
Question 6.3 (Is plain text always recognizable?). Encrypting the first plain text letter uses the first keyword key. A key determines what monoalphatic substitution 3 used for each 3 transformation. Using PlayFair encryption with the keyword Australia, encrypt the text of Hellolove 3 formation. In the formal equation ® for encryption, I represents the
letter I (from 0) of the plain text. The keyword will be repeated when you apply the following: Q: Aparkbehindsupermarket K: Sydneysydneysydney C: Uyucepczhumlvgxcipeyuxir. The decryption process can be easily derived from the encryption algorithm. Two examples: K1: PXLMVMSYDOFUYRVZWC TNLEBNECVGDUPAHFZLMNYIH P1: Mr.
Mustard with the chandelier in the salt® n K2: PftgpmiydGaxGaxGoUfHKIIIMHSQDQOGTEWBQFYOVUHWT P2: Miss Scarlet with the knife in the library. With a key of 4, we write the plain text diagonally in more than 4 rows. Consider a variant of vigen encryption. It has 27 characters (including a space). The resulting encrypted text is
EyyardoystrricgxCappunth. In general, there will be many plain text values that make sense of a brute force attack, and the attacker has no way of knowing what the correct plain (original) text is. What is the length of a real key? Video: Playfair Cipher and otxet ed artel arecret al ,otnat ol roP 6 = 62 dom )6( = 62 dom )51 - 12( = 62 dom )K - 3C( = 3P
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etnerefid etnemaregil se( evalc al rartsom arap naetamrof es aturb azreuf al ed sodatluser so. DOOBDCWKSVVSG :52 QBBOQPJXFIIFT :21 EPPCEDXLTWTH :42 RCCPRQKYGJJGU :11 FQQDFEYMUXXUTI :32 SDDQSRLZHKKHYV :01 GRREGFZNVYV] :22 TEERTSMAILLIW :9 HSSFHGAOWZZWK :12 UFFSUTNBJM]JX :8 ITTGIHBPXAAXL :02
VGGTVUOCKNKY :7 JUUHJICQYBBYM :91 WHHUWVPDLOOLZ :6 KVIKJDRZCCZN :81 XIIVXWQEMPPMA :5 LWWJLKESADDAO :71 YJWYXRFNQNB :4 MXXKMLFTBEEBP :61 ZKKXZYSGORROC :3 NYLNMGUCFFCQ :51 ALLYAZTHPSSPD :2 OZZMONHVDGDR :41 BMMZBAUIQTTQE :1 PAANPOIWEHHES :31 CNNACBVJRUURF :0 Jras©AC ed
aturb azreuf al ed sodatluseR[ ?exe. .je.p ,oiranib ovihcra O .5 rop 5 ed zirtam anu ne alif rop alif k evalc arbalap al ed sartel sal abircsE .3 evalc al ogeul ,2 evalc al ogeul y ,1 evalc al ebeurp ,olpmeje roP .51 = K acifingis p evalC .rap recret la | adnuges al eveum y x laicepse retclArac nu atresni ,sacitn ©Adi sartel eneit rap odnuges le omoC
.aicneucerf ed sisiljAna ed euqatA( 4.6 n3AicinifeD s©Algn1 ne ocit©Abaflaonom odarfic nu noc odinetbo odarfic otxet ed ejasnem nu odatpecretni aH .oidem ne x laicepse artel anu etresni secnotne ,sacitn©Adi sartel eneit rap nu iS .))n3AicutitsuS( ocit©AbaflailoP odarfiC( 5.6 n3AicinifeD )0202 beF ;nim 4( sisiljAnA It is G, and the full flat text is dog.
Write the text without row format by row on my columns. Again, duplicate letters are not included. To demonstrate the 4691r ,xet.lacissalc/otpyrc :eliF seuginhceT noitisopsnarT 8.6 daP emiT enO 7.6 rehpiC manreV 6.6 rehpiC erA"AnegiV 5.6 srehpiC citebahplayloP 4.6 rehpiC riafyalP 3.6 rehpiC citebahplaonoM no kcattA sisylanA ycneuqerF 3.2.6
rehpiC citebahplaonoM no kcattA ecroF eturB 2.2.6 Selpmaxe DNA Snoitinifed Rehpic Citebahplaon 1.2.6 Srehpic Citebahplaon 2.6 Rehpic Raseac No Kcatta Ecrof Eturb 2.1.6 Selpmaxe DNA Snoitinifed Rehpic Rehpic 1.1.6 Rehpic Raseac 1.6. JGMLGYQCHZVAWTVGZRGNQWTVCIZ 654321098765432109876543210 .)noitatumreP( 1.6 elpmaxE .desu
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noc zirtam al ed otser le enell. .odarfic otxet ed sartel samsim sal ne etnemairasecen namrofsnart es erpmeis on otamrof nis otxet ed sartel samsim sal ,socit© Abaflailop sodarfic sol noC .)riafyalp ed odarfic( 9.6 oicicrejE .elbiconocerri adilas anu jAricudorp odarficsed le ,riced se ,atcerrocni se evalc al euq reconocer jArdop retPyrceD 1E
.n3Aicatumrep( 2.6 arutcurtse ed n3Aicinifed al reconocer ed licAfid nat )olrimirpmoc ,olpmeje rop( otamrof nis otxet le raibmac ed licAfid sjAm aes aturb azreuf al euq arap evalc oicapse le ratnemua :ras©AC odarfic le rarojem ed samrof sod yaH .sanedac omoc odnatamrof jAtse es otser lE .socisjAlc o socir3Atsih sodarfic soirav atneserp olutApac 1E
and is used to determine the corresponding encryption text letter. Using the Pycipher Library: $ python3 python 3.6.9 (predetermined, November 7, 2019, 10:44:02) [GCC 8.3.0] On the type of Linux "Help", "Help", " "Cry" or "license" to obtain more information. It has tested Python's function in a time loop and the computer can apply the function at a
rate of 1,000,000,000 times per second. CRIME: The two-letter sequence (Bigram) counts by Peter Norvig Figure 6.2: Relative frequency of Dégres by Norvig Crisito: N-retra sequences (N-Frams) "By Peter Norvig Figure 6.3: Relative frequency of N- Grams for the Norvig 6.7 exercise (it breaks a monoalfabd © tico encryption). What happens with a
key of 26? The vigen key. Calculated as (26+1)/2 = 13.5. Asuncion 6.1 (text without recognizable format after the deciphering). Find the text without format. Video: Almohadilla at once as an unbreakable encryption (7 min; February 2020) the previous set of clovenic encryptions uses a replacement operation, replacing a fau another of the character
set. For the text pair without format he:austrlibcdefghkmnopgvwwxyzThe right. They are Kf. Change to L To the right in the encryption is the addition, while changing to the deciphered left is subtraction. Later we will see cryptogeric mechanisms that can be used to ensure that the text will be recognized without correct format. The
Ca © Sar is taken from the Vigen key. ALGORITMO 6.7 (&d%nica pad). What is the text without correct format? The concept of permutation is used cryptographer by performance, and we will see in a monoalphabal encryption (replacement). There is 3! = 3 £ 4 € 2 Ejemplo 6.4 (rompiendo el cifra vigen. Ciphertext:
ziolegxkltqodlzgofzkgrxetngxzgzithkofeohs tlgfrzteifojxtlgyltexkofuegdhxztklqfregd hxztkftzvgkalvoziygexlgfofztkftzltexkoznz itegxkltoltyytezoctsnlhsozofzgzvghgkzlyo klzofzkgrxeofuzitzitgkngyeknhzgukghinofes gcorofurtzqoslgyktgsofztkftzltexkoznhkgz gcorofurtzqoslgyktgsofztkftzltexkoznhkgz gegslgsugkozidlgfrziktgzltuohltecokxltlyo
ktvgsslitfetngxvossstqkfwgzizitgktzoeqsq lhtezlgyegdhxztkgfrftzvgkaltexkoznqlvtssq ligvziqgzzitgknolghhsotrofzitofztkftzziol afgvstrutvossitshngxofrtloufofugfrrtctsgh ofultexktqhhsoeqzogflgfrftzvgkahkgzgegsl qlvtssglwxosrofultexktftzvgkal Algorithm 6.3 (Playfair Matrix Construction). You have a Python function
called:mono_decrypt and check(ciphertext,key) that decrypts the ciphertext with a key, and returns the plaintext if it is correct, otherwise returns false. Use Python (or other software tools) to encrypt the plaintext centralqueensland with the following keys with the VigenA“Are cipher, and investigate any possible patterns in the ciphertext: cat, dog, a,
giraffe. Eventually they find plaintext is wearediscoveredsaveyourself and keyword is deceptive. ciphertext ZICVTWQNGRZGVTWAVZHCQYGLMG] length=3: 012012012012012012012012012 length=9: 012345678012345678012345678 An attacker would try both keyword lengths. Video: Caesar Cipher Encryption Example (2 min; Feb 2020)
Question 6.1 (How many keys are possible in the Caesar cipher?). P2 = (C2 - K) mod 26 = (3 - 15) mod 26 = (-12) mod 26 = 14 Therefore the second plaintext letter is o. Find (portions of the) key and/or plaintext by using insights gained from comparing the actual frequency of letters in the ciphertext with the expected frequency of letters in the
plaintext. The decrypter will be able to recognise that the plaintext is correct (and therefore the key is correct). Example 6.3 (VigenA~Are Cipher Encryption). This padding must be agreed upon in advance by the sender and receiver. Exercise 6.4 (Caesar Brute Force). [XOR] > def xor(x, y): ... This identical to the XOR operation. The letter 13 positions
to the left of T is g, as illustrated below: ABCDEFgHIJKLMNOPQRSTUVWXY Z The letter 13 positions to the left of Biso: ABCDEFGHIJKLMNoPQRSTUVWXY Z Therefore, the first three letters The text without format so far is Goo. In addition, the key must be exchanged, usually in a network, with the other part in
advance. The text without correct format is recognizable if it contains any structure. As the keyword (for convenience) is generally shorter than the text without format, once the end of the keyword is reached, we return to the first letter, that is, wrap. Exercise 6.8 (Playfair Matrix Construction). Build the playfair matrix using the keyword Australia.
With a keyword length of 9, the attacker performs a CA © sar frequency analysis in each ninth letter. We write the keyword in a matrix of 5 by 5, starting as: A u s t r 1 notice that we do not write the letter several times in the matrix, and the letter that also represents the letter j. For example, by encrying a set of text letters without format with a
polyalphaby encryption, a monoalpaba © technical encryption is used with a particular key to encrypt the first letter, and then the same monoalfabda © technical encryption is used but with a different key to encrypt the second letter. The resulting encryption text is Yycprcteoipdrahysguatxh. The first encrypted text letter is S, so c1 = 18. or a set of
random chosen characters, p. A key or password? Find the text without format using a brute force attack. EXERCISE 6.1 (CEFRADO CEFRADO). Select a series of my columns permut the integers from 1 to m to be the key. To encrypt with a K key, change each letter of the text without format K positions to the right in the alphabet, returning to the
beginning of the alphabet if necessary. SOLUCIEN 6.6 (Bruta Force on monoalfaba © tico encryption). It is common in the practice to add structure to the text without format, which makes it relatively very difficult to recognize the text without correct format. An attacker has obtained the encrypted text: AnkyodkyurepfjByojdsplreyiunofdoiuerfpluyts
attacker tries all the keys With a key of 315624, we wrote the text text without format in 6 columns: 3156 24securitandandcryptograph and x a special letter, x In this case, it is used to fill the filling filling filling etnematcaxe ecerapa euq otnemele adac noc ,S ed sotnemele sol sodot ed adanedro aicneuces anu se sotnemele ed otinif
otnujnoc nu ed n3Aicatumrep anU .)er AnegiV odarfic ed odarfic( 01.6 NAICULOS ?odarfic otxet ed rap omsim le noc jAratpircne es erpmeis rap ese¢A ,secev sairav sartel ed rap nu ecudorp es iS .mbvbfk se lanif odarfic ed otxet le ,odatluser omoC zyxwvqgponmkhg f edcbilrtsua:raprecretle ,etnemlaniF .aipic al ricudorp arap asu es
)aepam o( n3A1catumrep al rop adadroca al ,n3Aiger al ,aloh al rarfic arapmmjdiurgbtgfoxcyavelksnwph:czyxwwvutsrgponmlkjihgfedchba:p:olpmeje rop ,rasu arap n3Aicatumrep anu nadreuca rotpecer le y etnetimer le ,onametna eD .x laicepse artel anu noc ajola es secnotne ,rapmi se etnatluser sartel ed otnujnoc le iS
.alif amsim al ne ,Atse is )ahcered al ed ragul ne( adreiuqzi al a esav©Aum ,anmuloc amsim al ne is )ojaba aicah ed ragul ne( abirra aicah esav@©Aum ,riced sE .sartel ed serap ne otamrof nis otxet le adiviD ?aicneucerf ed sisiljAna ed seuqgata a otejus riaFyalP odarfic le iAtsE¢A .der anu ne )setybagig selpitl?’Am( sotad ed saicnerefsnart sednarg rarfic
arap PTO nu rasu aAreuq euq enigaml .sadacilpud sartel ayulcni oN .sarbalap ,smarG-N ,samargirT ,SMARGID .p ,sartel ed sotnujnoc razilana arap railpma edeup es .52 a 0 ed ,riced sE .somedop odunem A .marG-N skooB elgooG ed sotad ed sotad ed sisiljAna le ne nasab es roiretna arugif al ed sartel ed saicneucerf sal. givroN rop sartel ed avitaler
aicneucerF :1.6 arugiF givroN reteP ed sotneucer satraC :otid © ArC .otamrof nis otxet led ortned seretcarac ed otnujnoc le razinagroer etnemelpmis se etnerefid euqofne nU .salif 4 y sanmuloc 6 sal a ebed es otsE .secev sairav asu es on y ,otamrof nis otxet le euq dutignol amsim al ,airotaela :res ebed evalc al ednod orep )manreV o er AnegiV omoc(
ocit©Abaflailop odarfic esU .4 ed sopurg sol ed ortned 6 ne odnatnemua : n3Artap nu nalever sorem@An sol ,odarfic remirp led s©AupseD .alif .htnuypopdarcagyeyierrts .htnuypopdarcagyeyierrts :alif rop alif odneyel eneitbo es odarfic otxetIEhtnuypopdarcagycyierrtsS .odarfic otxet le renetbo arap alif rop alif al aeL .zev A key of 0
possible? >>> Import encryption >>> encryption. A ¢ & € fstwfgoeahstvzgqra ¢ 4 € >> pycipher.vigenere ("a"). Encipher ("centralqueensland") MonoalfabA © ticos encryptions have a weakness. ABCDEFGHIJKLMO0123456789101112NOPQRSTUVWXYZ 1314151617 18 1920 21 22 23 24 25 Use the formal (mathematical)
algorithm for the encryption Ca © sar to decipher SDV with p. SOLUCIEN 6.3 (CEFRADO CA © SAR). When treating each letter of the alphabet as a number, we can write equations that define the encryption and deciphered operations in each letter. If the encryption is running in the characters from Algorithm 6.2 (Cipher, formal). The mathematical
form of the Vigenaf "Encofado re -in -the The network: a maximum efficiency of 50%. The key of 26 is equivalent to a key of 0, since it will encrypt the same encrypted text. Vero: Number of keys in an English monoalphabal replacement encryption ( 3 min; Feb 2020) Exercise 6.6 (Bruta force in monoalphaby encryption). To adapt to the wrap (for
example, when the letter z is the scope), the last step is mod by the total number of characters in the alphabet in the alphabet . Use a different monoalphabal replace ACB, BAC, BCA, CAB, CBA This set has 3 elements. You know that the Ca © Sar, the character set is a step to After the second encryption, it is not so obvious to identify patterns.
Example 6.2 (Single-Alpha Encryption (3 n)). The letter 3 positions to the right of h is K, as illustrated below3n: abcdefghijKlmnopgrstuvwxy z The letter 3 positions to the right of eis HrabcdefgHijklmnopgrstuvwxyzThe letter 3 positions to the right of 1 is O (not taking into account that there are two 1A¢ A s in the plain
text, so there will be two OA¢ A s in the ciphertext): abcdefghijklmnOpqgrstuvwxyz The letter 3 positions to the right of ois R:abcdefghijklmnopqRstuvwxy z The final encrypted text is therefore KHOOR. The same decryption 3 key equation is used for the third letter of V encryption, i.e. C3 = 21. The attacker has no way
of knowing. But is the correct plain text always recognizable? Solution® n 6.5 (Decrypt the monoalpha encryption). Encryption).
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