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COMPUTER SCIENCE: Demo version of the final round tasks  
 

1. You need to decode a cipher text  C=76 encoded by algorithm RSA, with public key 
N=221, e=5. 

Answer: 111  

2. The text occupies 3 pages of 25 lines. Each line contains 60 characters. It is known that 
all the message contains 2250 bytes of information. How many characters in the used 
alphabet? 

Answer: 16 

3. Which of the following are the characteristics of internal and external quality of 
software? 

A. Functionality. 
B. Antibiotic resistance. 
C. Admirability. 
D. Reliability. 
E. Performance. 
F. Inanimation. 
G. Usability. 

Answer: A, D, E, G 

4. In a program written in C, the vector (linear array) A is int. The array is initialized by 
indexes of elements in ascending order, from 0 to 1500. What will be the value of 
variable var? 

int var = *(A + 0x528 - 0x9A); 
Answer: 1166 
 

5. Robot 
 
input file name standard input 
output file name standard output 
time limit 4 seconds 
storage limit 256 megabytes 
 
The labyrinth is a set of rooms connected by corridors. The labyrinth is highly complex; some 
corridors lead back into the room they begin in, and there can be multiple corridors between 
the same two rooms. 

In the first room, there’s a robot. After the robot has been turned on, it travels through the 
labyrinth according to the following algorithm: in order to get to the next room, it chooses the 
corridor it’s used the least; if there’s more than one such corridor, it chooses the one that leads 
to the room with the smaller number. If the robot fails to choose a corridor, it stops working. 
When turning the robot on, the operator has to set the number of steps of the algorithm k that 
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the robot has to complete.  

Misha launched the robot, but then noticed that it is always possible to calculate its route. 
Therefore, he wants to wait for the robot in the room where it will stop. Write a program that 
will calculate the number of that room. 

Input data format 

In the first line, there are three natural numbers n, m and k - the number of rooms in the 
labyrinth, the number of corridors and the number of steps that Misha has set for the robot (1 
⩽ n, m ⩽ 105, 1 ⩽ k ⩽ 106).  

The next m lines contain pairs of numbers ai, bi that describe the i-th corridor that connects 
rooms with numbers ai and bi (1 ⩽ ai,bi ⩽ n).  

Output data format  

Find a natural number which is the number of the room where the robot will finish the 
execution of the algorithm. 

Examples: 

standard input standard output 
3  3  5 
1  2 
2  3 
3  1 

3 

2  1  100 
1  2 

1 

1  1  1 
1  1 

1 

 

6.  To register online, you must create a password by 5 symbols length. For such password 
you can use 40 different symbols such as letters and decimal digits in any order. Each 
symbol is encoded by the smallest possible and the same number of bits. Each password 
is encoded in the smallest possible and the same number of bytes. Determine the 
amount of memory in bytes required to store 13 such passwords. 

Answer:  52 

7.  Which of the following are among the external characteristics of software according to 
Steve McConnell’s book Code Complete?  

A. Correctness. 
B. Accuracy. 
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C. Portability. 
D. Testability. 

Answer: A, B 

8.  In a program written in C, a vector (linear array) A is int. The array is initialized by indexes of 
elements in ascending order, from 0 to 2500. What will be the value of variable var? 
int var = *(A + 0x528 - 0x9A); 
Answer: 894 
 
9. Antivirus 
 
input file name standard input 
output file name standard output 
time limit 2 seconds 
storage limit 256 megabytes 
 
Masha has installed a new antivirus on her computer. The antivirus can identify threats and 
block them automatically. Still, oftentimes essential files get blocked as well, so the antivirus 
has the option to unblock previously blocked files, as well as mark particular folders as “safe”. If 
a folder is marked as safe, the antivirus does not block threats that are found within this folder. 

When Masha left for curling practice, Grisha decided to examine her use of the antivirus. In 
order to do that, he opened the log file. Each line of the log describes one of the three possible 
operations:  

• +:<path>\<name>.exe – a threat <name>.exe has been identified in folder <path> and 
blocked. The same file can be mentioned in several threat notifications. 

• -:i – i is the counting number of the threat notification that stops being active. 

• !:<path> – folder <path> is marked as safe. All notifications of threats within this folder and its 
subfolders are now ignored, though notifications for the threats that have already been 
identified within the folder remain active. 

Where <name>  is any non-empty line that consists of digits and Latin letters, and <path> is a 
sequence of at least one <name> divided with “\”. For a better understanding of paths, study 
the tests from the example below. 

Grisha wants to learn how many threat notifications have been active after the execution of 
each operation. Help him with this task! 

Input data format 

In the first line you are given a natural number n, which is the number of line in the log (1 ⩽ n ⩽ 
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1000). 

In the following n lines, the antivirus’s operations are described in the format shown above. It is 
guaranteed that the length of each line does not exceed 100. 

Output data format 

Display n lines, showing the value of i threat notifications for each line.  

Display n lines. Every i-th line should contain the number of active threat notifications after 
completing each i-th operation. For a better understanding of the task, refer to the examples 
below. 

 

standard input standard output 
10 
+:Data\Users\Masha\Downloads\virus.exe 
-:1 
+:Data\Users\Masha\Downloads\virus.exe 
!:Data\Users\Masha\ 
+:Data\Users\Masha\Downloads\VIR1.exe 
+:Data\Users\Kate\Downloads\virus.exe 
-:2 
-:1 
-:4 
-:3 

 
1 
0 
1 
1 
1 
2 
1 
1 
0 
0 
 

11 
+:Data\Users\Jonny\Downloads\virus.exe 
-:1 
+:Data\Users\Jonny\Downloads\virus.exe 
-:1 
!:Data\Users\Jonny\ 
+:Data\Users\Jonny\Downloads\virus.exe 
+:Data\Users\Jonny\Downloads\virus.exe 
-:2 
-:2 
-:3 
-:4 

 
1 
0 
1 
1 
1 
1 
1 
0 
0 
0 
0 
 

 

   
 


