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Hamara ce na npoBepuTe CHUIypHOCTTAa Ha M1 M2 M3
BalllaTa JAbpXKaBa, KaTo OIMTaTe Ja pazouere | |
CXemara 3a KOJUpaHe Ha HAllMOHAJIHATA arcHIus 3a | (K1 <<K2 +K3
CUT'YpHOCT. }IMaTe HSKOJIKO KIIOYa M KOAUPAHH A
ChOOLIEHNs, HO 3a7adaTa HU3IJIeXKIa HEBb3MOXKHA, QI

THI KaTo HAMAaTE AITOpPUTHMA 3a JeKpuntupane. [1o

€lHa IACTIMBA CIIYYalHOCT, KbCHO IIpPe3 HOIITa, é@ @ e@
HamupaTe Ha OrpoTo Ha mieda cu auarpama Ha
KoaMpamaTra cxema (TMoka3aHa Ha Qurypara) u
OTKpHUBaTe, ue Ts € JiecHa 3a pa3OuBane. Hanuiere @
CHOTBETHA IPOrpama 3a Aemudpupane. CA\ g D

Besiko 72-6utoBo choOmieHue M, pasneneHo Ha / \_

TpH 24-0UTOBU TPy, O3HAYEHU OTJISIBO HA JSICHO C *
M1, M2 n M3, ce konupa B 96-6urToBa mudporpama A
C, pasnmenena ©Ha dYerupu 24-OMTOBM Tpynmu —
o3HaueHu omiiBo Ha aiacHo ¢ Cl1l, C2, C3 u C4, @
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AK1
u3non3ysaiiku 72-6utoB kimou K, pasgeneH Ha Tpu

24-6utoBu tpymu — K1, K2 u K3. Komgupanero c1 c2 c3 c4
U3MO0JI3yBa TP onepanuu Haja 24-0UTOBU ONepaHIn:
®  u3KII0ueaU0-uIU, 0003HAUEHO ChC 3HAKA ",
e cvOupane no mooyn 224 (craHmapTHO ChOMpaHe, MTHOPHpAIO TpeHoca KbM 25-Tus OuT, C
KOWTO M 6€3 TOBa HE pasnojiarame), 0003HA4€HO ChC 3HAKA +;
® YUKIUYHO NOOUmMO60 usmecmeane Ha 1160, ob6o3HaueHO ¢ <<K, kpgero K e Opodr Ha
u3MecTeHuTe OuToBe (pe3ynraTbT oOT omnepanustTa 110101010001010011101010<<7,
Hampumep, ¢ 100010100111010101101010).

Bxoxa: Ha mepBus pen Ha cranAapTHUS BXoJ 11e Obae 3a1aneH opost T Ha TectoBere. Ha Bceku ot
creapamre 7 pena Ime ca 3aJajJieHd MO0 €AHO KOAMPAHO CHOOIIEHHE U KIIOYHT, ¢ KOWTO € OuiIo
KOJIMpaHO — JBa HU3a ¢ 24 u 18 mecTHageceTHIHN MU PH, CbOTBETHO, Pa3/ICNICHN C €UH UHTEPBAI.

M3xon: 3a Bceku TecTOB MpUMEp, IporpaMara TpsOBa /a U3Be/e Ha OTAENEH pell Ha CTaHIapTHHS
u3xoJ Hu3, ceabpxkail 9-re ASCII cumBona Ha nemmdpupanoro crobmenue. [lemudpupanure ASCII
KOJIOBe ca BUHAru cbcraBeHu ot nedaryemu 3Hai (ASCII komose ot 0x21 no 0x7e). Beeku ASCII
3HaK ChOTBETCTBA Ha §-T€ CTApIlW, CPEAHM WM MJaaIM OuTa Ha Bcska oT rpynure M1, M2 u M3 B
T03U pen, karo Hai-eBuaT ASCIl cuMBOI CHOTBETCTBA Ha CTapIIUTe 8 OUTa, BTOPUAT — HA CPETHUTE 8
Outa, a TPeTHT — HAa MJIQAIINTE 8 OMTa Ha rpymara.

Ipumep
Bxopn H3xon
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Task H. Hacker

You have to check the security of your state,
trying to break the cryptosystem of the National
security agency. You dispose of set of keys and
corresponding crypto texts, but the task seems
unsolvable, because you don’t know the decrypting
algorithm. Accidentally, late in the night, you find
on the desk of the chief a diagram of the crypto
scheme (shown on the figure) and realize that it is
easy for breaking. Write the corresponding
decrypting program.

Each 72-bit message M, split in three 24-bit
groups, denoted from left to right by M1, M2 and
M3, is coded to 96-bit crypto text C, split in four 24-
bit groups, denoted from left to right by C1, C2, C3
and C4, using 72-bit key K, split in three 24-bit
groups — K1, K2 u K3. Coding uses three operations
over 24-bit operands:

e exclusive-or, denoted by *;
e addition modulo 2724 (usual addition, with
ignoring of 25-th bit, if any), denoted by +;
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e cyclic bitwise shift left, denoted by << K, where K is the number of shifted bits (for example, the
result of 110101010001010011101010<<71is100010100111010101101010).

Input: On the first line of the standard input the number T of the tests will be given. Each of the
next 7 lines will contain one crypto message and the key used for coding it — two hexadecimal strings
with 24 and 18 digits, respectively, separated by one interval.

Output: For each test case the program has to print on a separate line of the standard output the 9
ASCII characters of the decrypted message. Decrypted ASCII codes will be always printable characters
(ASCII codes from 0x21 to 0x7e). Each ASCII character correspond to 8 left, middle or right bits of
each of the groups M1, M2 and M3 in such order — the first ASCII character corresponds to the leftmost
8 bits, second — to the middle 8 bits, and the third — to the rightmost 8 bits of the group.

Example

Input

Output
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