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ﺑﻪ ﯾﺎد اﺳﺘﺎد ﻓﻘﯿﺪ

دﮐﺘﺮ ﺳﯿﺪ ﻣﻬﺪي ﻓﺨﺮاﯾﯽ
) ( 1393—1339

اﺳﺘﺎد ﺗﻤﺎم داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﺑﺮق و ﮐﺎﻣﭙﯿﻮﺗﺮ داﻧﺸﮕﺎه ﺗﻬﺮان
و از ﭘﯿﺸﮕﺎﻣﺎن ﺣﻮزه اﺑﺮ راﯾﺎﻧﻪ و ﻣﯿﮑﺮواﻟﮑﺘﺮوﻧﯿﮏ اﯾﺮان
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.A
ﻣﻀﺎرب 6
ﻣﯽ ﺧﻮاﻫﯿﻢ در ﯾﮏ ﺑﺎزه از اﻋﺪاد ،اﻋﺪادي را ﮐﻪ ﻣﻀﺮب  6ﻫﺴﺘﻨﺪ ﺑﯿﺎﺑﯿﻢ .ﺑﺮﻧﺎﻣﻪ اي ﺑﻨﻮﯾﺴﯿﺪ ﮐﻪ دو ﻋﺪد ﺻﺤﯿﺢ را ﺑﻪ ﻋﻨﻮان اﺑﺘﺪا
و اﻧﺘﻬﺎي ﺑﺎزه ﺑﮕﯿﺮد و ﮐﻠﯿﻪ اﻋﺪادي ﮐﻪ در اﯾﻦ ﺑﺎزه ﮐﻪ ﻣﻀﺮب  6ﻫﺴﺘﻨﺪ در ﺧﺮوﺟﯽ ﭼﺎپ ﻧﻤﺎﯾﺪ.
ورودي ﺑﺮﻧﺎﻣﻪ:
دو ﻋﺪد ﺻﺤﯿﺢ )ﻣﯽ ﺗﻮاﻧﻨﺪ ﻣﻨﻔﯽ ﻧﯿﺰ ﺑﺎﺷﺪ(
ﺧﺮوﺟﯽ ﺑﺮﻧﺎﻣﻪ:
ﻫﻤﻪ اﻋﺪاد ﻣﻀﺮب  6در آن ﺑﺎزه

ﻧﻤﻮﻧﻪ ﺧﺮوﺟﯽ

ﻧﻤﻮﻧﻪ ورودي

12
18
-6
0
6
12

7 21
-9 17

٢

ﺳﻮﻣﯿﻦ دوره ﻣﺴﺎﺑﻘﺎت ﺑﺮﻧﺎﻣﻪ ﻧﻮﯾﺴﯽ

3rd Mohaghegh Collegiate
Programming Contest
MCPC

داﻧﺸﺠﻮﯾﯽ داﻧﺸﮕﺎه ﻣﺤﻘﻖ اردﺑﯿﻠﯽ
 19اﺳﻔﻨﺪ 1395

.B
داﯾﺮه ﻫﺎي ﺗﻮ در ﺗﻮ
در ﯾﮏ ﺻﻔﺤﻪ ﻣﺨﺘﺼﺎت دو ﺑﻌﺪي دو داﯾﺮه دارﯾﻢ .اﯾﻦ داﯾﺮه ﻫﺎ ﻣﻤﮑﻦ اﺳﺖ ﻫﻤﺪﯾﮕﺮ را ﻗﻄﻊ ﮐﺮده ﺑﺎﺷﻨﺪ ،ﺑﺎ ﻫﻢ ﻣﻤﺎس ﺑﺎﺷﻨﺪ،
ﯾﮑﯽ درون دﯾﮕﺮي ﺑﺎﺷﺪ و ﯾﺎ اﯾﻨﮑﻪ دو داﯾﺮه ﺟﺪا از ﻫﻢ ﺑﺎﺷﻨﺪ .در اﯾﻦ ﺑﺮﻧﺎﻣﻪ ﻫﺪف ﻣﺎ اﯾﻦ اﺳﺖ ﮐﻪ ﺑﺎ داﺷﺘﻦ ﻣﺨﺘﺼﺎت ﻣﺮاﮐﺰ دو
داﯾﺮه و ﺷﻌﺎع ﻫﺮ ﯾﮏ ،ﻣﺸﺨﺺ ﮐﻨﯿﻢ ﮐﻪ آﯾﺎ ﯾﮑﯽ از داﯾﺮه ﻫﺎ ﺑﻪ ﻃﻮر ﮐﺎﻣﻞ درون دﯾﮕﺮي اﺳﺖ ﯾﺎ ﺧﯿﺮ.
ورودي ﺑﺮﻧﺎﻣﻪ:
در اﺑﺘﺪا ﺳﻪ ﻋﺪد اﻋﺸﺎري  x1و  y1و  r1ﮐﻪ ﻣﺨﺘﺼﺎت ﻣﺮﮐﺰ داﯾﺮه اول و ﻧﯿﺰ ﺷﻌﺎع داﯾﺮه اول از ﮐﺎرﺑﺮ ﮔﺮﻓﺘﻪ ﻣﯽ ﺷﻮد .ﺳﭙﺲ
ﺳﻪ ﻋﺪد اﻋﺸﺎري  x2و  y2و  r2ﮐﻪ ﻣﺨﺘﺼﺎت و ﺷﻌﺎع داﯾﺮه دوم ﻫﺴﺘﻨﺪ از ﮐﺎرﺑﺮ ﮔﺮﻓﺘﻪ ﻣﯽ ﺷﻮد.
ﺷﻌﺎع ﯾﮏ ﻋﺪد ﻏﯿﺮ ﻣﻨﻔﯽ ﻣﯽ ﺑﺎﺷﺪ.
ﺧﺮوﺟﯽ ﺑﺮﻧﺎﻣﻪ:
در ﺧﺮوﺟﯽ ﺑﺮﻧﺎﻣﻪ ﯾﮑﯽ از ﮐﻠﻤﺎت ) Yesﺑﺮاي ﺣﺎﻟﺘﯽ ﮐﻪ ﯾﮑﯽ ﺑﻪ ﻃﻮر ﮐﺎﻣﻞ درون دﯾﮕﺮي ﺑﺎﺷﺪ( ﯾﺎ ) Noﺑﺮاي ﺣﺎﻻت دﯾﮕﺮ(
ﭼﺎپ ﺷﻮد.
ﻧﮑﺘﻪ :ﻣﻤﺎس ﺑﻮدن دو داﯾﺮه ﻧﯿﺰ  Noﺗﻠﻘﯽ ﻣﯽ ﺷﻮد.

ﻧﻤﻮﻧﻪ ﺧﺮوﺟﯽ

ﻧﻤﻮﻧﻪ ورودي

No

0,0,2
0,4,3

No

5,6,1
1,1,2

Yes

1,1,7
2,2,1

٣

ﺳﻮﻣﯿﻦ دوره ﻣﺴﺎﺑﻘﺎت ﺑﺮﻧﺎﻣﻪ ﻧﻮﯾﺴﯽ

3rd Mohaghegh Collegiate
Programming Contest
MCPC

داﻧﺸﺠﻮﯾﯽ داﻧﺸﮕﺎه ﻣﺤﻘﻖ اردﺑﯿﻠﯽ
 19اﺳﻔﻨﺪ 1395

.C
ﺣﺒﯿﺐ و رﺑﺎﺗﺶ
ﺣﺒﯿﺐ اﺳﮑﻨﺪري ﮐﻪ ﻋﻀﻮ اﻧﺠﻤﻦ ﻋﻠﻤﯽ ﻋﻠﻮم ﮐﺎﻣﭙﯿﻮﺗﺮ اﺳﺖ ﮐﻪ ﺑﻪ ﺧﺎﻃﺮ ﻋﻼﻗﻪ زﯾﺎد ﺑﻪ ﻋﻠﻢ ﻫﻮش ﻣﺼﻨﻮﻋﯽ ﯾﮏ رﺑﺎت ﺳﺎﺧﺘﻪ
اﺳﺖ .ﺣﺮﮐﺖ اﯾﻦ رﺑﺎت را ﻣﯽ ﺗﻮان ﺑﺎ ﻓﺮﻣﺎن ﻫﺎﯾﯽ ﮐﻪ ﺑﺼﻮرت اس ام اس ﺑﺮاي آن ﻓﺮﺳﺘﺎده ﻣﯽ ﺷﻮد ﮐﻨﺘﺮل ﮐﺮد .ﺣﺒﯿﺖ ﺑﺮاي
ﺗﺴﺖ رﺑﺎﺗﺶ ،آن را درون ﯾﮏ ﺟﺪول  10در ) 10ﺑﺎ  100ﺧﺎﻧﻪ( ﻗﺮار داده ﮐﻪ ﺧﺎﻧﻪ ﻫﺎي آن از ﺻﻔﺮ ﺗﺎ  99ﺷﻤﺎره ﮔﺬاري ﺷﺪه
اﻧﺪ .ﺳﭙﺲ ﯾﮏ اس ام اس ﺣﺎوي ﯾﮏ رﺷﺘﻪ از ﮐﺎراﮐﺘﺮﻫﺎ ﺑﺮاي رﺑﺎت ﻣﯽ ﻓﺮﺳﺘﺪ و در ﻧﻬﺎﯾﺖ ﺷﻤﺎره ﺧﺎﻧﻪ اي ﮐﻪ رﺑﺎت ﺑﻪ آن
رﺳﯿﺪه را ارزﯾﺎﺑﯽ ﻣﯽ ﮐﻨﺪ ﺗﺎ ﺑﺒﯿﻨﺪ آﯾﺎ ﻓﺮﻣﺎن ﻫﺎﯾﺶ را ﺑﻪ درﺳﺘﯽ اﺟﺮا ﻣﯽ ﮐﻨﺪ ﯾﺎ ﺧﯿﺮ .اﯾﻦ رﺷﺘﻪ ﺗﺮﮐﯿﺒﯽ اﺳﺖ از ﺗﻌﺪادي
ﮐﺎراﮐﺘﺮﻫﺎي  D ،U ،R ،Lو  Sﮐﻪ ﭘﺸﺖ ﺳﺮ ﻫﻢ ﻗﺮار ﻣﯽ ﮔﯿﺮﻧﺪ .رﺑﺎت درﯾﺎﻓﺖ اﯾﻦ رﺷﺘﻪ و ﺗﺤﻠﯿﻞ ﮐﺎراﮐﺘﺮﻫﺎي آن ،ﺑﻪ ﺻﻮرت زﯾﺮ
ﺣﺮﮐﺖ ﻣﯽ ﮐﻨﺪ:
 :Lﺣﺮﮐﺖ ﺑﻪ ﻃﺮف ﺧﺎﻧﻪ ﺳﻤﺖ ﭼﭗ :R .ﺣﺮﮐﺖ ﺑﻪ ﻃﺮف ﺧﺎﻧﻪ ﺳﻤﺖ راﺳﺖ :U .ﺣﺮﮐﺖ ﺑﻪ ﻃﺮف ﺧﺎﻧﻪ ﺑﺎﻻﯾﯽ :D .ﺣﺮﮐﺖ ﺑﻪ
ﻃﺮف ﺧﺎﻧﻪ ﭘﺎﯾﯿﻨﯽ :S .اﯾﺴﺘﺎدن و ﺣﺮﮐﺖ ﻧﮑﺮدن.
اﮔﺮ رﺑﺎت در ﺳﻤﺖ ﭼﭙﯽ ﺗﺮﯾﻦ ﺧﺎﻧﻪ ﺑﺎﺷﺪ و ﮐﺎراﮐﺘﺮ  Lرا ﺑﺒﯿﻨﺪ اﻣﮑﺎن ﺣﺮﮐﺖ ﻧﺪارد و ﻫﻤﺎﻧﺠﺎ ﺑﺎﻗﯽ ﻣﯽ ﻣﺎﻧﺪ .ﺑﺮاي ﮐﺎراﮐﺘﺮﻫﺎي R
و  Uو  Dﻫﻢ ﺷﺮاﯾﻂ ﻣﺸﺎﺑﻬﯽ وﺟﻮد دارد .در واﻗﻊ در ﺻﻮرت رﺳﯿﺪن ﺑﻪ ﻟﺒﻪ ﻫﺎي ﺟﺪول اﻣﮑﺎن ﺣﺮﮐﺖ در آن اﻣﺘﺪاد وﺟﻮد
ﻧﺨﻮاﻫﺪ داﺷﺖ.
در ﻧﻬﺎﯾﺖ ﻫﺪف ﺑﺪﺳﺖ آوردن ﻣﻮﻗﻌﯿﺖ ﻧﻬﺎﯾﯽ رﺑﺎت ﭘﺲ از اﺟﺮاي دﺳﺘﻮرات داده ﺷﺪه ﻣﯽ ﺑﺎﺷﺪ.
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ورودي ﺑﺮﻧﺎﻣﻪ:
در اﺑﺘﺪا ﯾﮏ ﻋﺪد ﺻﺤﯿﺢ )ﺑﯿﻦ ﺻﻔﺮ و  (99از ورودي ﮔﺮﻓﺘﻪ ﻣﯽ ﺷﻮد ﮐﻪ ﺷﻤﺎره ﺧﺎﻧﻪ اي اﺳﺖ ﮐﻪ رﺑﺎت در اﺑﺘﺪا در آن ﻗﺮار دارد.
ﺳﭙﺲ ﯾﮏ رﺷﺘﻪ ﺣﺎوي ﮐﺎراﮐﺘﺮﻫﺎي ﺑﺰرگ  D ،U ،R ، Lو  Sاز ورودي ﮔﺮﻓﺘﻪ ﻣﯽ ﺷﻮد .رﺷﺘﻪ ورودي داراي ﺣﺪاﻗﻞ  1ﮐﺎراﮐﺘﺮ
و ﺣﺪاﮐﺜﺮ  50ﮐﺎراﮐﺘﺮ ﺧﻮاﻫﺪ ﺑﻮد.
ﺧﺮوﺟﯽ ﺑﺮﻧﺎﻣﻪ:
ﺧﺮوﺟﯽ ﺑﺮﻧﺎﻣﻪ ﯾﮏ ﻋﺪد اﺳﺖ ﮐﻪ ﺷﻤﺎره ﺧﺎﻧﻪ اي را ﻧﺸﺎن ﻣﯽ دﻫﺪ ﮐﻪ رﺑﺎت ﭘﺲ از اﺟﺮاي ﻓﺮﻣﺎن ﺑﻪ آن ﺧﻮاﻫﺪ رﺳﯿﺪ.
ﻧﻤﻮﻧﻪ ورودي

ﻧﻤﻮﻧﻪ ﺧﺮوﺟﯽ

15
;LLURSUSU
58
UUSRRRRLDSD
2
USDDLLLLUSSD

44
58
0

۵

ﺳﻮﻣﯿﻦ دوره ﻣﺴﺎﺑﻘﺎت ﺑﺮﻧﺎﻣﻪ ﻧﻮﯾﺴﯽ

3rd Mohaghegh Collegiate
Programming Contest
MCPC

داﻧﺸﺠﻮﯾﯽ داﻧﺸﮕﺎه ﻣﺤﻘﻖ اردﺑﯿﻠﯽ
1395  اﺳﻔﻨﺪ19

.D
Digi-Eater
Sasuke is the owner of one of the most curious monsters in the world: The Digi-eater. A Digi-eater is
a monster that can be fed with numbers every once in a while. When a Digi-eater eats a number, it
evolves multiple times. This particular monster is unique because during evolution, the Digi-eater
adds the digits of the number in his belly and eats the sum, evolving again and again until the number
in his belly has only one digit. This final number is engraved on his digital belly.
For example, Sasuke fed his Digi-eater with the number 987 and saw that it evolved 2 times. Adding
all the digits, 9 + 8 + 7, the Digi-eater changed the number to 24. It then ate this number, changed the
number to 2 + 4 = 6, leaving his digi-eater 2 levels up in evolution and with a funny number 6 printed
on his belly.
Help Sasuke figure out the number that will be printed on his Digi-eater’s belly before he feeds it
again.
Input:
The input is an integer Number N (1 ≤ N ≤ 1,000,000).
Output:
Print the resulting number.

Sample Input

Sample Output
10

1

33

6

987

6

10000

1

123123

3

۶
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.E
Chess
In Konoha Academy, Shikamaru has set up a new challenge for
all the ninja students. He sets up a chess board with two bishops
at different locations. The task is to find all the squares where
they could intercept each other in a single move. (A bishop
moves along two diagonals in any direction until it reaches the
edge of the board, as shown in the figure to the left.
Knowing Shikamaru's prowess at mind games, the ninja
students have come to you for help!

Input
The input is a line with four integers x1, y1, x2, y2 representing the location of the first and
second bishop. (Location 0, 0 is at the lower left corner of the board.) (Constraints: 0 ≤ x1,
y1, x2, y2 < 500.) The Initial location of the bishops will always be different, and they will
not be located on the same diagonal. Assume that the bishops will always intersect at at least
one square.
Output
The output is a line containing either two or four integers, which represent the coordinates of
the locations where the bishops intersect (at either one or two locations). The coordinates
with the smaller x value should appear first. If the x-values are same, then display the
coordinates having the smaller y-value first. You should only output those intersections
having positive values for both x and y.

Sample Input and Output
input

output

0 0 2 0

1 1

2 2 2 4

1 3 3 3
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.F
Konoha Training
Saitama is a transfer student and new member of Konoha
Academy. He is learning some hand seals and just
mastered a fire technique named Punch. This technique
can be described as a linear beam of force projected from
his body towards a specific target. While training, his
professor will select a target walking x steps horizontally
from Saitama, and y steps vertically.
Last week Saitama’s professor leveled up his training by
creating an invisible wall-shield on the field from point (X1,Y1) to (X2,Y2). Only the
professor knows its location, but since the field is a huge terrain (and there could be
casualties), he wants to know beforehand if Saitama will hit the target. We will assume that
striking the endpoint of a wall also qualifies as striking the wall. If the target is located on the
shield, the Punch will count as a hit.
Input
The input consists of a line with six integers, x1, y1, x2, y2, x, y. Therefore, (x1, y1) and (x2,
y2) are the endpoints of the wall-shield, and (x, y) is the target’s position.
Saitama is always at position (0, 0) and 0 ≤ |x1|, |y1|, |x2|, |y2|, |x|, |y| ≤ 106
Output
Print “YES”, if Saitama can hit the target, or “NO” in case the shield will stop the Punch.

Sample Input and Output
Input

Output

2 3 3 2 3 3

NO

-1 1 1 1 1 -1

YES

1 1 2 2 3 3
2 2 3 3 1 1

NO
YES

0 1 1 1 0 2

NO
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.G
Word Counting
You’ve been tasked with building a major component of a word processing program. Given a
line and a word, you are to determine the number of occurrences of that word in the line.
Note that the word can be contained within another word in the same line, and these should
count as two separate occurrences. Two words are considered equal if they contain the same
characters in the same order, ignoring uppercase/lowercase differences.
Input
Each test case will be 2 lines, the first line will contain the word that we want to find the
occurrences of and the line following that will be the sentence where we want to count these
occurrences. Words will be no longer than 30 characters and sentences will not be longer than
600 characters.
Output
The output is the number of occurrences of that word in the sentence.Each output should

Sample Input and Output
Input

Output

the
the problem is too easy

1

hArd
This problem isn't that hard. I wonder if they get any Harder...

2
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.H
Box of Bricks
Little Bob likes playing with his box of bricks. He puts the bricks one upon another and
builds stacks of different height. "Look, I've built a wall!'', he tells his older sister Alice.
"Nah, you should make all stacks the same height. Then you would have a real wall.'', she
retorts. After a little consideration, Bob sees that she is right. So he sets out to rearrange the
bricks, one by one, such that all stacks are the same height afterwards. But since Bob is lazy
he wants to do this with the minimum number of bricks moved. Can you help?

Input
The input consists of several data sets. Each set begins with a line containing the number n of
stacks Bob has built. The next line contains n numbers, the heights hi of the n stacks. You
may assume 1 <= n <= 50 and 1 <= hi <= 100. The total number of bricks will be divisible by
the number of stacks. Thus, it is always possible to rearrange the bricks such that all stacks
have the same height.
Output
Print the minimum number of bricks that have to be moved in order to make all the stacks the
same height.

Sample Input and Output
Input

Output

6
5 2 4 1 7 5
4
5 5 5 5

5
0
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.I
Permutations
A permutation of a string is the set of all possible ways to combine its characters. E.g., the
permutation of "abc" is {"abc", "acb", "bac", "bca", "cab", "cba"}. The size of this set is the
factorial of the initial string size.
Given a string S (with up to 10 characters, all lowercase letters) and a integer N (0 < N < 10!)
find the (N+1)th smallest element of the permutation of S (consider the lexicographic order;
the permutation of 'abc' above, for example, is represented in lexicographic order form left to
right).
For example,
if S = "abc" and N=0, then the result would be "abc"
if S = "abc" and N=5, then the result would be "cba"
if S = "abc" and N=3, then the result would be "bca"
if S = "cba" and N=3, then the result would be "bca"
Notice that the string may not be initially sorted (check the last two examples).
Input
Each test case consists of two lines: one containing the string S and the next line containing
the number N.
Output
The output is a line containing the (N+1)th smallest element of the permutation of S.

Sample Input and Output
Input
abc
3
abcde
119
cba
3

Output
bca
edcba
bca
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.J
An Industrial Spy
Industrial spying is very common for modern research labs. I am such an industrial spy, don’t
tell anybody! My recent job was to steal the latest inventions from a famous math research
lab. It was hard to obtain some of their results but I got their waste out of a document
shredder.
I have already reconstructed that their research topic is fast factorization. But the remaining
paper snippets only have single digits on it and I cannot imagine what they are for. Could it
be that those digits form prime numbers? Please help me to find out how many prime
numbers can be formed using the given digits.
Input
Each test case consists of a single line. This line contains the digits (at least one, at most
seven) that are on the paper snippets.
Output
Print one line containing the number of different primes that can be reconstructed by
shuffling the digits. You may ignore digits while reconstructing the primes (e.g., if you get
the digits 7 and 1, you can reconstruct three primes 7, 17, and 71). Reconstructed numbers
that (regarded as strings) differ just by leading zeros, are considered identical (see the fourth
case of the sample input).

Sample Input and Output
Input
17

Output
3

1276543

1336

9999999

0

011

2
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.K
Bird tree
The Bird tree is an infinite binary tree, whose first 5 levels look as follows:

It can be defined as follows:

This is a co-recursive
recursive definition in which both occurrences of bird refer to the full (infinite)
tree.The expression bird + 1 means that 1 is added to every fraction in the tree, and 1/bird
means that every fraction in the tree is inverted (so a/b becomes b/a). Surprisingly, the tree
contains every positive rational number exactly once, so every reduced fraction is at a unique
place in the tree. Hence, we can also describe a rational number by giving directions (L for
left sub tree, R for right sub tree) in the Bird
Bird tree. For example, 2/5 is represented by LRR.
Given a reduced fraction, return a string consisting of L’s
L and R’s: The directions to locate
this fraction from the top of the tree.
Input
For each test case, One line with two integers a and b (1 <=a; b <=
<= 109), separated by a ’/’.
These represent the numerator and denominator of a reduced fraction. The integers a and b
are not both equal to 1, and they satisfy gcd(a; b) = 1.
For every test case the length of the string with directions will be at most 10 0000.
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Output
For each test case:
One line with the string representation of the location of this fraction in the Bird tree

Sample Input and Output
Input
1/2

Output
L

2/5

LRR

7/3

RLLR
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