Problem 1. Arithmetic Means of Two NxM Dimensional
Arrays il NxM #pE5| g &EigFig

(Time Limit: 3 seconds)

P53 e i 2k

Write a program to take the arithmetic means of each pair of values in two N x M
dimensional arrays. These calculated means will be outputted into a newly generated N x M
dimensional array.

BERE—EREDN  STEME NxM #E5PrEHHENSEIT T  STEENFEER R LR 5
—{E#B NxM #EpE5| -

4 A &5 AR :

The 1st line contains two integers, N M (1<N,Ms3). It represents that input data is NxM
array.

The following NxM real numbers is array A.

The following NxM real numbers is array B.

For example:

N M

A[O, 0]
A[O, 1]
A[O, 2]

B[O, O]
B[O, 1]
B[O, 2]

E—TEIZMEREE - NM (1sN - M<3) - BRREAZEZE NxM [l -
EER NxM B 2051 A.



EZH NxM B2 2075 B.
fBlan -

N M

A[O, 0]
A[O, 1]
A[O, 2]

B[O, O]
B[O, 1]
B[O, 2]

i 3% AR:
A new NxM array whose elements are arithmetic means of array A and array B.
Each line represents a row, and output format for elements is [content].
There is no space between [content] and [content].
There is a blank line after each test case.
X round to one decimal places

— @AY NxM fEsl - HoR 2[5 A ME5) B WEiMTF98 -
FTRnAREIN— - TENBE S S[content] -
[content]Fl[content] ZER B ZE4E -
SEAFRAMNBEE—EZT -

X EANBNEEEE I
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Sample Input: Sample Output:
22 [5.01(5.0]
23 [4.0][5.0]
71

87

19

32 [4.0][5.0]
6.53 [5.0][5.0]
12 [5.0][4.0]
41

157

98

67




Problem 2. Caesar Shift ZBFa1#%

(Time Limit: 2 seconds)
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George and Mary make a lovely couple. They have a habit exchanging diaries to kill time.
In order to protect the content from being peeked by classmates or being confiscated by
teachers, they use a way that shifts characters a certain number of positions in the alphabet
and this certain number is written in the next line of the content. Mary feels that it is not
convenient to translate diary content into an "encrypted” format every time it is done. Please
help Mary write a program that can translate diary content into an "encrypted” form. The result
of the encryption does not affect the case of the original letter, and the digital part is processed

in the same way. The symbols and special characters and Chinese are not processed.

GHRIREBEEN LN—HER  tMHEERXBHEHKITRBBNEE - BB LEMMARENAS
WEILENREME - ABZ2A/VOREEDRW - MERE FEESRIRA - P8R F—EHE
MELATNEFEHERBERNFZEENR  MERBERNHEMBEABTN F—17 - B2 -
BREK [  FEREESERETHEB/BRAENECMN "E , B30 BEEZLME 7 - BXBR
ARWESNEINE - REMNFTNRBEEARE T I EREREFROANSTELA "R, fE
- MBERASFERFEBONNE - HEFES2MEEREE - EAEEFTRABRFTASP
7 e

4 A\ 552 AR :
The first line of the input is the content. It is not greater than 100 characters.
The second line of the input is the number of position by which each character is shifted.
F—THBEANAZR - LB 100 =7t -
BRI RBRMANRNEZE - BRITHAMREBEZETEEANEAE -

Hay L 5 AR
Output the sentence that is translated and add a “newline” in the end of output.
HERENGF  FRNWEBRITFT -

g Hl:
Sample Input: Sample Output:
How are you? 123 Jqy ctg agw? 345
2




Problem 3. Number Puzzle
ST IE
(Time Limit: 3 seconds)

REIEfi 4t (Problem Description):

The number puzzle is a popular game for enhancing the children’ s arithmetic skills. Here
we will introduce a number addition puzzle. In the puzzle, we use an alphabet (A~G) to
represent a number digit (0~ 9), the digits of different alphabets are distinct each other. A
puzzle contains an  equation £ + £ = Ewith  three  numbers £, £, and &,
where £ and £ are 2-digit numbers and £ is a 3-digit number. The goal of the puzzle is to
recover the digits of the numbers. For example, one answer of the following puzzle “AB + BC
=EED" is "A=8", "B=3", "C=2", "D=5" ,and "E=1"

HrB it E—EIR/NZEMREERV LR - ?E?EH#M@HI]&E’J%HL E—EB#P - HPILEF

BA~G)DAINERO~NRERF - —ERHEE RSN A+ L= H$ A2 L BRI
H¥ £ =—UHHNHF - Jlt?%E}iE’JEE’J%?E%Uﬂ%A GRrRENBFERMA 0~9 FRRRHNEF -
%@ . "AB+BC=EED" - "A=8", "B=3" . "C=2" - "D=5" ,kK "E=1"

AB
+ BC
EED

For any given puzzle, there may have multiple answers or no answer. Please write a

program to verify whether a given puzzle has answers or not.

HREBEGTOEWR USRS ERINERERE - BR —EHARFEL TNBEHRERE
EEMEN -



i AFREA (Input Format) :

The input consists of several test cases. For each test case, there have three lines of
alphabet-numbers. The first and the second lines consist of 2 alphabets and the third line
consists of 3 alphabets. Notice that different alphabets represent distinct number digits.

WABSZENNES - SEAGRRIE=IARERNFEHT - F—AFL_SEMEFEHEM -
FAH=—EFBHEMN - EEARFENRARRIE -

#i AGRAA (Output Format) :

The output contains one line for each test case. If there exist answers for the puzzle, then
output "YES" , otherwise output "NO” .

BEARRABERE 5 - MRUBRABZE - BlEL" YES" , GRlE@L" NO”

Please add a "newline” inthe end of the output.

ERHAERORERFEN—E "newline”

#if5l (Example):

Sample Input: Sample Output:

AB YES
BC NO
EED
AA
BB
ABA




Problem 4. Merge Sort
aftfiEF

(Time Limit: 2 seconds)

ERE i

Merge sort is a sorting algorithm. It divides numbers into two groups first, then sorts the
numbers in these two groups respectively, and finally merges them. For example, A and B
represent two groups of sorted numbers. Ais (2, 4, 5) and B is (1, 6). Two pointers which point
to the first number of A and B respectively can be used when doing merge process. Then
output the smaller number pointed by these two pointers. In this case, the first output number
is 1. The pointer for B points to next number. Output the smaller number pointed by these two
pointers again. Now the second output number is 2. The pointer for A points to next number.
Please write a program that can sort two groups of numbers according to merge sort algorithm
described above.

aEFE—ER—AHRFIRAMAE  SEMARFDRBIFRETSHAVENE - 0 A B B
DRIRTAMACKIRFEFNETF - AR (2,45 BB R (1, 6) - aHNAX O LUEBMERE - 2
RlfEM A B2 B WE—E# > - EEWEEMERFAERINET  BES—EHLHFER 1 - B
EZH B IRIRE N EHF  BRUEMEESRAER/)\WET  BtE_ERLHFR 2 - &
=B ANBEEE T —EHF - DULEHEE - FR—EREN - cmaSFNaiiE -

B AGRAR :
For each test case, the input should consist of two lines with a sorted number list. For
example, enter N numbers in the first line and M numbers in the second line, where N, M < 10.

If numbers in the first line of a test case are all 0, then program ends;

BAEENFERAMTUE-—ZARRIHA/NZEAINEHHT - EPE—THA N E
HF F_TWAMERF- NM=<10-
WMRAEERNE —T2EEART 0 IERENANT -



b ER AR
Output sorted numbers separated by one space and add a “newline” in the end of

output.

BOBFERNEY - BFBU—EZEERRE  fBLAFRITFT -

gifl -
Sample Input: Sample Output:
256812 1245681215
1415 124589101113
18911
2451013
00000




Problem 5. Lowest Non-zero Digit of Factorial
PEE&EIEZEF

(Time Limit: 2 seconds)

BB

The factorial of n, denoted by n!, is nx (n-1) x ... x 2 x 1. When we write 1! in 7-ary
numeral system, there are trailing zeroes for n= 7. For instances, we have 7! = 107 x 67 x ... x
27 x 17 = 204607 and 14! = 207 x 167 x ... x 27 x 17 = 6204234151200,. We are interested in
the lowest non-zero 7-ary digit of nl, so you don’ t have to store every digit of n! . This
problem can be easily solved when nis small by the following C function Inzsdf.

BERE (L nZ=oR ) METEAR RS nx (n-1) x .. x 2 x 1 - IRBAEFNBECEMNRBF R FET

B 8 n27 B EEAENERNERSUSEEIEHEZ - Al - 7' EMGERS 7! =
107 x 67 x ... x 27 x 17 = 204607 ( F%ﬁl— B ) - M 14t EUFTENA 14! = 207 x 167 x ... x
27 x 17 = 6204234151200, ( B2 _EZF ) - wE@stE800 - RAEFABERNEFEMEZ
UHREIFTE 7R H i - 1’9’Jtll] + 20460 2 6 - 6204234151200 2 2 - EEBE IR AHEH
A C BIURE Inzsdf 550 :

int Inzsdf(int x){
inti,j, ret=1;
for(i=1;i <= x; i++){
for(=i;j%7==0;j/=7);
ret=(ret*(%7) %7,
}

return ret;

However, this is not fast enough to solve large n. Please design a new algorithm to solve

this problem.
R - B nBRAE - BEGALAZR - BRETHNESABREERDRE -



# AGRAR -

The first line of the input contains a integer 7< 20 which is the number of test cases.

Each test case consists of one number nwhere 1 < 7<2000000000.

FITRAGE—EREH 7 (7<20) ZrAENSZH - F_THER/RZZNE - BEREES—
@g= n - Hp 1< n<2000000000 -

Al Lh R AR

The output contains one line for each test case. Each line contains the lowest non-zero 7-

ary digit of n! which equals Inzsdf(n).
Please add a "newline” inthe end of the output.

BEAEBU—TRLHEAEER - Bl Inzsdf( n ) WEE - RE—1TRLERMARRIT -

gl -
Sample Input: Sample Output:
4 6
7 2
14 4
100 1
2000000000

10



Problem 6. Making Change
(Time Limit: 2 seconds)
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A store owner frequently encounters such a problem that a customer requests a less
number of coins to make the change. Let us help the store owner to solve this problem.
Suppose that the owner has a variety of valued coins and has an infinite supply of each valued
coin. We need to find the minimum number of coins to make the change. For example, we
want to make the change for 5321 dollars, and the valued coins the customer expects are 1000,

200, 20, and 1. The store owner makes such a change of 1000*5+200*1+20*6+1*1, which

involves 13 coins.

MENERTEETEERSGNBELFTEBIBREERBNZEREROAY - AILRMEE
PERBRIEE - BREFBEESESENRESEERAEELIR - RItZE JLURKESURE
ERMERNZHREBRETERVTRABHNTER - RREBLWES 5321 BBREZKAVEEES 1000
200 -~ 20 M1 - AIEEMEKAEZ 1000*5+200*1+20%6+1*1 3£ 13 EZEARH -

4 A\ 52 AR :

The first input line contains a number which indicates the number of test cases. The test
data start from the second line. Each line of the test data includes several numbers of which
two numbers are separated by a space. Among them, the last number (1~100000) is the value
of making the change, and the remaining numbers are valued coins (each having a value

between 1 and 100000) in descending order. The last valued coin must be 1.

MANE-TEARAEERNBSEHE  REF_THEAAGEER  STAEENNEZE—E
HAURAELNEE(1~100000) - BIENEHFRICRERZPFZEKRIZIREER(1~100000) - EEE
AHRZ/NBAHSRER—ERE-—EEZA 1 BFBHEZELRERE -

11
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For each test case, show the minimum number of coins to make the change in the first
line; and in the following lines, show each valued coin in descending order and the
corresponding number of coins. Use a space to separate these two numbers. Please add a
newline character at the end of the output.

KEFRLSENEERNER  BEEABEERNNE—TAREINTERE - ZRIKEEA/N
IEFrFatERmBaN AR R RINER  BRMNERZEVNAEZARBR - BhERNEE—1T

#EEAMN E—E®TFT -

gl
Sample Input: Sample Output:
2 108
1000 600 11 2 1 98654 1000 98
600 22 3154321 600 1
114
25
10
109
600 90
22 14
34

11

12



