TEST ON COMPUTER SCIENCE

Question 1

In Python we use the file = open(fname, mode) function to access files. First parameter is a filename.
Second parameter ‘r’ specifies that we read a text file from the beginning. In this mode method
file.read(size) accesses the file sequentially, from the beginning. size parameter specifies how many
bytes you want to read from the file. E.g.

f = open(‘file.txt’, ‘r’)
f.read(10)
b = f.read(7)

will read 10 bytes, and then next 7 bytes will be stored into b.

Your text file file.txt consists of 100 integer numbers starting from 1 separated by spaces (“1 2 3 4 ..
100”). What will the following code print to the screen?

f = open(‘file.txt’, ‘r’)
f.read(20)

f.read(8)
print(f.read(3))

a) “123
b) “12’
c) “31’
d) “2930 31’

Question 1.RUS

B a3bike Python mbl cnonb3dyem dpyHkumio file = open(fname, mode) onsa oTkpbITUS danna. MNepsbin
napameTp — uMsi oanna, BTOPOM, ECNN OH paBeH ‘I’ 03HA4YaEeT, YTO Mbl OTKPbIBAET dhalsl Kak TEKCTOBLIN U
ynTaem ¢ caMmoro Havana. B Takom pexunme BbI3oB MeToda file.read(size) ucnonbsyetca ans
nocrnegoBaTenbHOro A0CTyna K AaHHbIM dhanna, HaunHasa cHadana. lMNapameTp size 3agaér, CKOnbko
©alnToB Bbl XOTUTE NpounTaTh U3 hanna. Hanpumep,

f = open(‘file.txt’, ‘r’)
f.read(10)
b = f.read(7)

npountaet 10 6anToB ¢ Hayana danna, a 3atem cregyroLwme 7 NONOKNUT B NepeMeHHyto b.
MpeacTtaBbTe, YTO AaHHbIN Bam TekcToBbIN hann file.txt cogepxmTt 100 nepBbIX LenbiX Yucen, HauymHas
¢ 1, pasgenenHbix npobenammn (“1 2 3 4 .. 100”). YTo HaneyaTaeT Ha aKpaHe cneayroLnn kog?

f = open(‘file.txt’, ‘r’)
f.read(20)

f.read(8)
print(f.read(3))



a) “123

b) “12’
c) 371
d) “29 3031
Question 2

Imagine duodecimal number system which use symbols “0-9”, “0” (10), and “_” (11)to
represent digits (duodecimal means with base 12). Which decimal number corresponds to the
duodecimal number ©_0?

a) 1120
b) 1582
c) 1739
d) 1231

Question 2.RUS

MpeacTtaBbTe ABEHagUATEPUYHYIO (C OCHOBaAHMEM 12) CUCTEMY CHMCIEHUS], B KOTOPOW ANS NpeacTaBeHns
uMdp mcrnonbaytoTes “0-9”, “0O” (10) u “_” (11). Kakoe AecATUYHOE YNCNO COOTBETCTBYET
ABeHaauaTepuyHomy uncny O 0O7?

a) 1120
b) 1582
c) 1739
d) 1231

Question 3

There are many books to choose from in the bookstore, and their prices are represented in the array
pricesArray, sorted ascendingly. Inna regularly visits the store with the amount of money m. In one visit,
she buys as many books as possible, but their total price should not exceed the cost of the most expensive
book in the store (the last in the array). The algorithm f returns the number of books that Inna purchases
given restrictions, and the corresponding number of store visits. You are given the beginning of the
algorithm. Please, determine the correct sequence of actions in the second half of it.

define function f(pricesArray: [Int], m: Int) -> (Int, Int):
pricesArray = pricesArray.sorted();
Int n = pricesArray.count;
Int currentVisit = 0;
Int numberOfVisits = 1;

Int mostExpensive = pricesArray[n—1];



(a) for i in pricesArray.length {

(b) if (currentVisit > mostExpensive) {
currentVisit = 0;

number0fVisits = numberOfVisits + 1;

(c) }
(d) return (n, numberOfVisits);

(¢) currentVisit = currentVisit + priceArray[il;

m =m - currentVisit;

(f) if (m < 0) return (i, numberOfVisits);

a) AEFBCD
b) ACBEFD
c) AEBCFD
d) ABCEDF

Question 3.RUS

B KHW)KHOM MarasmHe MHOXECTBO KHUT, LleHbl KOTOPbIX XpaHATCA B MaccuBe pricesArray. Maccus
OTCOPTMPOBAH NO Bo3pacTaHuto. Y HHbI m AeHer, n OHa NOCTOAHHO 3axXoauT B KHWXKHbIN. Kaxabin pas,
Korga oHa 3axOAuT, OHa MOKYMaeT Kak MOXHO OO0fbLUe KHUT, YbA COBOKYIMHAs LiEeHa He MPEeBbLILLAET LiEeHY
camoWn JOpOron KHUrK B Mara3uHe (camon nocnegHen B Mmaccuee). Anroputm f Bo3BpallaeT YMCHO KHUT,
KOTOpble MOXET KynuTb VIHHa C y4eToM orpaHnyeHnii, a Takke HeobxoamMmMoe Ans 3TOro YNCNO NOCELLEHNI
MarasvHa. Bam gaHo Ha4ano anroputMa, onpeaenuTe npaBuiibHYO NOCNEA0BaTENIbHOCTb YacTen ero
NPOAOIKEHUS.

define function f(pricesArray: [Int], m: Int) -> (Int, Int):
pricesArray = pricesArray.sorted();
Int n = pricesArray.count;
Int currentVisit = 0;
Int numberQOfVisits = 1;

Int mostExpensive = pricesArray[n—l];

(a) for i in pricesArray.length {

(b) if (currentVisit > mostExpensive) {
currentVisit = 0;

number0fVisits = numberOfVisits + 1;

(e)
(d) return (n, numberOfVisits);

(¢) currentVisit = currentVisit + priceArray[il;

m =m - currentVisit;

(f) if (m < 0) return (i, number0OfVisits);

a) AEFBCD
b) ACBEFD
c) AEBCFD
d) ABCEDF



Question 4

You wrote a program which is doing the following:

1. Reads 4GB file “A.txt” data from the hard drive into the array A.

2. Copies the array A in the reverse order into the new array B.

3. Write the array B back to the new file “B.txt".
Which computer configuration will be the fastest to successfully run this program? Note, that your
program may terminate due to the lack of memory.

(a) RAM: 2 GB, HDD: 6 GB, CPU: 6 GHz
(b) RAM: 9 GB, HDD: 10 GB, CPU: 3 GHz
(c) RAM: 16 GB, HDD: 6 GB, CPU: 4 GHz
(d) RAM: 4 GB, HDD: 100 GB, CPU: 3 GHz

Question 4.RUS

MpeacTtaebTe, YTO Bl HANMCANW NporpamMmmy, KOTopas AenaeT crieayoLlee:
1. YwuTaeT c KecTKoro Aucka Bce aaHHble n3 darna “A.txt” paamepom 4GB 1 coxpaHseT ux B MaccmBe
A.
2. KonupyeT maccuB A B 06paTHOM nopsiake B HOBbI Maccue B.
3. 3anucbiBaeT gaHHble maccuBa B Ha xecTkun amck B dpann “B.txt”.
Kakasa koHGurypaumsa koMnbioTepa ObiCTpee BCEro 1 ycnewHo CnpaBuTCs C UCMOSTHEHMEM BaLLen
nporpammbl? ObpaTuTe BHUMaHUE, YTO Balla NporpamMmMa MOXET NpepBaTbCs N3-3a HEXBATKN NaMSATU.

(a) RAM: 2 GB, HDD: 6 GB, CPU: 6 GHz
(b) RAM: 9 GB, HDD: 10 GB, CPU: 3 GHz
(c) RAM: 16 GB, HDD: 6 GB, CPU: 4 GHz
(d) RAM: 4 GB, HDD: 100 GB, CPU: 3 GHz

Question 5

A delegation of aliens from Sirius came to Innopolis. From the first moment they all fell in love with at least
one of three features of our town. 25 of them appreciated Wind, but were NOT very impressed with
Sunsets. There were 67 of those who fell in love with Pines OR Sunsets. 15 of aliens agreed that they do
NOT love Sunsets, but are very impressed by both Pines AND Wind. How many aliens from Sirius came to
Innopolis?

(a) 107
(b) 102
(c) 92
(d) 77
(e) 72
(fH 67

Question 5.RUS

[eneraumsa nHonnaHeTsH u3 3se3gHon cuctembl Cupuyc npunetena B MHHononue. C camoro nepeoro
B3rnsga Kaxabli U3 HUX BroOUNCs Kak MUHUMYM B OOHY M3 0COBEHHOCTEN Hallero ropoga. 25
nHonnaHeTsaH npegnoynu Betep, Ho HE Bnevyatnunuce 3akatamu. 67 nHonnaHeTsH Bnobunmnce B COCHbI



NJTN 3akatbl. 15 nHonnaHeTsH cornacHsbl, YTo MM HE HpaBaTcs 3akaTthbl, HO OHM B BocTopre oT CoceH U
Betpa. Ckonbko Bcero nHonnaHeTsiH npunetano B HHononuc?

(a) 107
(b) 102
(c) 92
(dy 77
(e) 72
(H 67

Question 6

For stack data structure, “add” command appends the argument symbol to the “top”, and “delete” removes
the “top” symbol. For queue data structure, “add” appends the symbol to the “tail”, and “delete” removes the
“head” symbol. How will the sequence aaaabccdeef look like after applying the following list of operations
to it:

a. add "a"
b. delete
c. delete
d. delete
e. add "f"
f. add "c"
g. add "d"

Please answer the question above given that the sequence is:
1. astack (“top” is on the left);
2. aqueue (“head” is on the left)
(a) 1) afcdabccdeef, 2) aaaabccdafcd
(b) 1) fcdaabccdeef, 2) aaaabccdefcd
(c) 1) dcfaabccdeef, 2) daaaabccdefc
(d) 1) dcfaabccdeef, 2) abccdeefafcd
(e) 1) abccdeefafcd, 2) dcfaabccdeef

Question 6.RUS

B cTpykType AaHHbIX cTek KomaHha “add” pobasnsaeT apryMeHT B “BepLunHy”, a komaHga “delete” ynanser
OOVH CMMBON C “BeplnHbl”. B CTPYKTYpe AaHHbIX ovepedb komaHaa “add” pobasnsieT aprymeHT B “XBOCT”,
a KoMmaHga “delete” yganseT cumBon un3 “ronosbl”. Beibepute, kak npuMeHeHne nocnenoBaTefnlbHOCTH
KOMaHA M3MEHUT NocreaoBaTernbHOCTbL aaaabccdeef:

a. add "a"
b. delete
c. delete
d. delete
e. add "f"
f. add "c"
g. add "d"

I'Io>|<ar|y|71CTa, OTBETbTE Ha NOCTABMNEHHbIN BOMNPOC And cnydyad ecnun gaHHada nocrneaoBatesibHOCTb 3TO:

1. crek (“BepwmHa” cnesa);
2. ovepegb (“ronosa” cnesa)



(a)
(b)
(c)
(d)
(e)

1)
1)
1)
1)
1)

afcdabccdeef,
fcdaabccdeef,
dcfaabccdeef,
dcfaabccdeef,
abccdeefafcd,

2)
2)
2)
2)
2)

aaaabccdafcd
aaaabccdefcd
daaaabccdefc
abccdeefafcd
dcfaabccdeef



