problem 10324: numeric_multiliteral

67689 14845 67584 52247 67914 84567 95626 59751 67689 14845 

67584 59257 68222 24565 97519 16891 48516 56297 62672 85121 

57512 72268 67572 76861 45215 12145 91622 74522 51226 84791 

68989 14851 67515 12122 68989 74598 51626 72145 22215 12145 

28629 15121 91689 74598 51229 84727 91485 12721 51615 19768 

57925 16791 22975 15545 22924 79298 68272 19148 51556 24262 

67219 14851 97459 85191 48512 86867 21472 89168 98974 59851

The numeric multiliteral cipher shown here is very similar to a checkerboard cipher, it is simply a 5*5 grid with letters written in and numbers along top and bottom. Let's write it out in pairs to make it simpler to understand:

67 68 91 48 45 67 58 45 22 47 67 91 48 45 67 95 62 65 97 51 

67 68 91 48 45 67 58 45 92 57 68 22 22 45 65 97 51 91 68 91 

48 51 65 62 97 62 67 28 51 21 57 51 27 22 68 67 57 27 68 61 

45 21 51 21 45 91 62 27 45 22 51 22 68 47 91 68 98 91 48 51 

67 51 51 21 22 68 98 97 45 98 51 62 67 21 45 22 21 51 21 45

28 62 91 51 21 91 68 97 45 98 51 22 98 47 27 91 48 51 27 21 

51 61 51 97 68 57 92 51 67 91 22 97 51 55 45 22 92 47 92 98 

68 27 21 91 48 51 55 62 42 62 67 21 91 48 51 97 45 98 51 91 

48 51 28 68 67 21 47 28 91 68 98 97 45 98 51

Now this should look a lot easier, we see that their are actually very few numbers involved, and we'll substitute letters for numbers in a random way:

 12578

2abcde

4fghik

5lmnop

6qrstu

9vwxyz

So that 21=a, 22=b and so on, giving us:

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

kleut aievu zyhzl

We can now treat this as a patristocrat, let's check the stats:

The text has an IC of 0.06509, and so we believe that we are on the right track with our transformation as 0.065 corresponds quite closely to English.
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Total 175 chars

aekloqtvwyz l abdelnqrstvy

     abdhlu b abhiuwyz

     bdetvy u bdiqtvyz

    abdknpy h abstwz

    eglnsvx r dgstvy

   aeilrtuz v klru

       hlru t aelopuv

      bdhlt a bhilv

      iloru d abhu

      abuwz i devw

     blrsuz y hlu

       bhio w iloz

       bhuw z ilvy

        ilt e lruv

         tw o dlw

        hlr s ry

          v k hl

          l n hr

         lu q l

          r g r

          t p h

            x r

Digraph Stats
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I played around with this crypt and didn't get particularly far, so I'm going to skip my workings and jump straight to using the consonant line method. We have 175 letters in the text, so our cut off point for identifying consonants in the cipher is 35. The lowest frequency letters are:
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Which accounts for 34 chars, and the consonant line method says that we can mark these off as consonants:

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

       -  -       - -          - --     -      

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

  -     -   - -    -- -         -      -       

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

                        -              --    -  

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

 -    --       -   ---   -     - -              

kleut aievu zyhzl

  -    --         

And our contacts:

      dieowsnpqgx:

       ttttt|t

         hhh|hhhhh

          bb|b

         rrr|rrrrr

     lllllll|llll

          aa|aa

        uuuu|uuu

           z|z

            |yy

            |vvv

From this it seems apparent that h, u, r and l are all candidates for vowels - notice how they are balanced on the consonant line. The letter k has not been in contact at all, and we add it to the consonant list: 

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

   -   -  -   -   - -      -   - --     -      

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

- -     -   - -    -- -         -      -     - 

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

                        -              --  - -  

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

 -    --       -   ---   -  -  - -     -        

kleut aievu zyhzl

- -    --         

      dieowsnpqgxk:

       ttttt|t

         hhh|hhhhhhhh

          bb|b

         rrr|rrrrr

     lllllll|lllllllll

          aa|aa

        uuuu|uuu

           z|z

            |yy

     vvvvvvv|vvv

The letter v is skewed in this diagram, it occurs seven times as part of the digram 'vk', and we suspect it is something like 'th'. Marking it in as a consonant, and h, u, r, l as vowels gives us:

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

 .--.  -. -  --.  -.- .  .--.  -.-- .  .-  .-.-

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

-.-.  . -.  -.- .  -- - . . . -.-.  . .-- . --.

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

 ..   .  .  ..  .   . . -.-.  -. .  .  -- --.-  

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

.-. . --. -   .-.  ---  .- -- .-.-.   --.  . .- 

kleut aievu zyhzl

-.-.   ---.   . .

Looking at this we must have a and b as consonants otherwise we would have groups of five vowels together. 

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

 .--.  -.--  --.  -.- .  .--.  -.-- .--.-  .-.-

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

-.-.  . -.- -.--.  --.- .-.-. -.-.- .-.-- . --.

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

 ..-- .  .  .. -. --.-. -.-.- -. .  .- -- --.-- 

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

.-. . --. - - .-. ----  .---- .-.-.  ---.  . .- 

kleut aievu zyhzl

-.-.  ----.   . .

      dieowsnpqgxkab:

     ttttttttt|t

       hhhhhhh|hhhhhhhhhhh

          rrrr|rrrrrr

llllllllllllll|lllllllllllllll

        uuuuuu|uuuuuuuuuu

            zz|zz

              |yy

Of these z is probably a consonant, otherwise we would be left with some very sparse runs of vowels and few consonants. The interesting letter is the letter t, which often appears before other consonants. This is highly characteristic of the letter n. We'll reserve judgement on the letter y for now, as it could go either way. The letter l has a very high frequency, is a vowel, and has many contacts. It is doubled up once, and ends the cryptogram. We identify this as an e.

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

n.--. n-.-- n--.n -.- e n.--. n-.-- .--.-  e-.-

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

-e-.  .n-e- -e--. n--.- .-e-. -.-.- e-.-- .---e

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

nee-- .- .- e.n-. --e-. -.-e- -. .- e---- --e-- 

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

e-e . --en- - e-. ----- .---- e-.-. n---e  .-e- 

kleut aievu zyhzl

-e-.n ----. - .-e

We now have one high frequency consonant - the letter v, and it also appears in the digram vk seven times, as well as reversing in the repeated digram vu/uv. The k that follows it has quite a high frequency and a low variety of contacts. All this combines to make us think vk=th, so we try this:

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

n.th. n-.-- nth.n -.- e n.th. n-.-- .--.-  et.t

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

he-.  .n-e- -e--. n--.- .-e-. t.-.- e-.-t .-the

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

nee-- .- .- e.n-. --e-. -.te- t. .- e---- the-- 

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

e-e . --ent - e-. ----- .--th e-.-. n-the  .-et 

kleut aievu zyhzl

he-.n ---t. - .-e

Looking at the beginning there is only one possible start 'noth...' probably 'nothing...'. Identifying the o and the i allows us to add r=a:

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

nothi ngi-- nthin -a- e nothi ngi-- o--i-  etot

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

he-a  an-e- -e--o n--o- i-e-i ta-i- e-o-t o-the

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

nee-- o- i- ean-i --e-i -ate- to i- e---- the-- 

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

e-e o --ent - e-i ----- o--th e-a-a n-the  i-et 

kleut aievu zyhzl

he-on ---to - i-e

It would be nice to continue this 'nothing is ...'. b=s would give 'ss' on the top row and this doesn't seem to cause any problems. Lower down we have 'thenee.so.' and it would be nice to make 'the needs of ...' This would give 'and the' later on as well. So let's write all this in:

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

nothi ngis- nthin -a- e nothi ngi-- ossi-  etot

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

he-a  an-ed -e-so n--o- idedi ta-is eso-t ofthe

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

needs of if eandi sdedi -ated to if esf-- the-d 

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

e-e o --ent s e-i s---f o-dth e-a-a ndthe  ifet 

kleut aievu zyhzl

he-on d--to f ife

We can identify a few more letters now with words like 'dedicated' in the middle of the text, and 'unthinkable' near the beginning (note that we had incorrectly identified the u as a consonant):

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

nothi ngisu nthin kable nothi ngi-- ossib letot

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

hebal anced -e-so n--o- idedi ta-is esout ofthe

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

needs oflif eandi sdedi cated tolif esfu- the-d 

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

e-elo --ent sle-i s-u-f o-dth e-a-a ndthe lifet 

kleut aievu zyhzl

hecon ducto flife

Finally we should be able to complete the last few letters:

tuvkh tphbi tvkht xrsyl tuvkh tphwo ubbhs ylvuv

nothi ngisu nthin kable nothi ngimp ossib letot

klsry rtela oldbu toduq halah vrdhb lbuiv uzvkl

hebal anced perso nprov idedi taris esout ofthe

tllab uzyhz lrtah balah ervla vuyhz lbzid vklda

needs oflif eandi sdedi cated tolif esfur therd 

lqlyu owltv bylnh bwiwz udavk lnrgr tavkl yhzlv

evelo pment slewi smumf ordth ewaya ndthe lifet 

kleut aievu zyhzl

hecon ducto flife

"Nothing is unthinkable, nothing impossible, to the balanced person provided it arises out of the needs of life and is dedicated to lifes further developments - lewis mumford - the way and the life, the conduct of life".

The sight of numbers in a cipher should not cause you any degree of despair. Divide them up into groups and count how many occurrences of each group there is. Try to reduce the problem to a patristocrat like I have done. 

Exercise 1 (**easy**)

----------

Solve this:

73385 07933 63704 17359 78614 34873 38507 97963 48336 37041 

78487 34063 79587 15079 63485 17870 31507 16333 40507 17379 

41733 17358 58796 34833 63704 17359 78336 37041 73597 87978 

40406 34341 51484 86361 78587 35378 50385 07938 78587 86879 

63487 84863 70797 37948 31635 07968 61437 07978 68433 94063 

48515 04873 48797 85978 70385 07961 78405 16331 79504 15073 

79404 86379 78517 87970 71315 07068 61787 83851 7870

Exercise 2 (**easy**)

----------

Solve this:

24515 85658 76783 47824 51613 76751 24313 77727 78373 45866 

21245 15857 61217 15856 34782 46661 21783 42451 58783 43458 

64287 75826 28565 82451 56582 16458 21247 87777 74266 67166 

26582 62451 58372 16671 58563 45866 21246 12451 58265 83458 

56716 62167 78212 62451 58372 12658 34585 67166 21677 82126 

27372 42451 58643 45877 71583 46121 24515 87827 27566 12756 

66782 45834 66265 8

Exercise 3 (**hard**)

----------

Solve this:

22501 81320 50461 35643 78534 61016 12401 37848 53135 62253 

13784 67213 56161 32313 22481 31356 22481 21013 12107 21346 

78161 24020 12502 25823 72134 35842 13222 67812 56281 35622 

5026

