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Av dev avaQEPETOL SLOPOPETIKA, Ol 0IOKNOELS TPEMEL VA TaPad0BoVV GTOVG dOACKOVTEG GE NAEKTPOVIKT LOPPT|
LEG® TOL GLVEPYOTIKOD GLGTNHLATOS NAEKTPOVIKNG LdBnong moodle. softlab.ntua. gr. H tpobeopia mapddoong
O tpeitar avompd. Eyete dikaiopa vo kabvoteprioete 10 moAD pio dokno.

Aoxknon 9 T'Adooeg oevapiov (scripting languages)

Ipobeouia Tapdadoong: 29/3/2020

XV 10100€Aida https://courses.softlab.ntua.gr/pl2/2019b/exercises/combmod.php vmép-
YEL VO OTOCIKAOTAYVIO0 GYETIKO pE TNV aoknor 6. H doxnon avth amoteleitor amd dvo pépn (16080-
vapo, Badporoyika).

Count combinations in modular arithmetic!

In how many ways can we choose K elements out of a set of N elements, if their order is not important?
Obviously, the answer is C(N, K), in other words, a binomial coefficient.

This number may be very large and, for this reason, we want to calculate the remainder (modulo) of its
division by a large prime number P.

Assume that 0 < K < N < P < 102 and that P is a prime number.
For example, if N = 42, K= 17 and P = 690419, the result is 188587.
In fact, C(42, 17) = 254661927156 = 368851 x 690419 + 188587.

Question 1

What is the value of C(59, 45) modulo 897
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Mépog 1: Server scripting

21 yAdooo cevapiov maykoouiov 161ob server-side g emloyng oag (mov Kodd Bo Ekave va fTav M
PHP, aA g dvotuymg Ba pmAaégovpe 6Aot), viomomote pio 16tocerida mov va mailet To motyvidl amd v
mAevpd tov server. H oeAida cag Oa mpémet va el TNy id10 cLUTEPLPOPA LE TN TToL divetat. Idtaitepn
TPocoyn dmate 6To ENG:

— To query mov mpénetl va. amavtioete (dnhadf o dtwvopkdg ovviereotig C (N, K) kot 0 TpdTOg
apBpog P) divetan og Tpia <span> tags pe id="N", id="K” ko1 id="P", avtictoyy.

— H oeAida cag Ba mepiéyel eopeg e evépyela POST dwg axkpimg avtég mov divovtat. Ot poppeg
avtéc Ba e&umnpeTodvtal amd v ida oeXida.

— H oelMda cag Oa mpémetl va eAEyyet av 1 voPAndeica Adon eivan cworth.

— To mayvidt Bo emavorapPaveTol KAmTol0V TETEPATUEVO aplOUd pop@V.

H celida cag emtpénetar va ypnoponotel session cookies, av to embupeite. H cedida mov diveton
ypnotponotel session cookies kot kdvel mepiocdtepa TpdypoTo and avtd mov {nrovvot (.. vroAoyilet
TO GUVOMKO YPOVO ATOKPLOTG).


https://courses.softlab.ntua.gr/pl2/2019b/exercises/combmod.php

Mépog 2: Client scripting

EmidéEre o yAdooa oevapiov petald tov Ruby, Perl, PHP, Python, Javascript. Xt yA®cca avtn,
ypayte éva script To omoio va d€xeTAL MG OPIGLOL TV IGTOGEAIDN TOV oy VIdL0V Ko Vo Tailel (e emiTv-
yio) To oy vidt amd TV TAevpd Tov client, evavtiov 0mol0VONTOTE Server IKAVomolEl To TOPATIvV®. AV O
server ypnoonotei session cookies, o client 8o Tpémel va ta amodEyETOL.

Katd v aAlnienidpaon pe tov server, o client Tpénet vo eEKTUTOVEL 6TV 000vT (G€ Hia YUY TO
kaBéva) TG amavinoelg mov dlvet. I1y.

$ ./client.py https://courses.softlab.ntua.gr/pl2/2019b/exercises/combmod.php
Round 1, C(30, 21) modulo 31

Answer: 30

Right! :-)

Round 2, C(47, 16) modulo 59

Answer: 16

Right! :-)

Round 3, C(34, 30) modulo 59
Answer: 2

Right! :-)

Round 4, C(775, 754) modulo 827
Answer: 218
Right! :-)



