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PROBLEM f# 1

LARGE_INTEGERS

Your preogram is to rezd a card containing two non-negative
integers (aot both zero), print their sum on & double~gnace.l
1ine, and contlinue irn this fashion until the deck termina.or, &
blank card, is encountered. O: each card, one iateger 1s coi-
talned som~where in the first forty columns and the other fs
somewhere *n the larter forty. Non-tralling zeroes nay appear
as blarks and the values of the integer dati may excecc the
capacity of an integer variable. The sum is tn ke printed
without leading zeroes, right-justiied at column 56, &nd
with corma® separating each grcup of three digits starting 4
at the vighet. i

Fcr example, the card Sl
(Col 40) ‘ : ;
1 ) : A
05 16523892 | 6723519440 ¢ :
ic to produce the line | ! -
11,740:043,332 i
'
! (Col 50) {
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YIRIVAL BRICK VALLS

when buildivp a brick wall it is eszential to purchass ensuu’”
matetdial. 1f bricks of various sizas are used an interesting =
1etion of the 'virtuval w2 1" can be made b2 deternine the numbe
of byicks needed. For this problem you are given the size of the
wall and the number of each typs of bricks avalleble. Tou arc &0
determire if the desired wall can bt constructed fron these brick:
and what 1ts courscs can ipck like.
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Iopur: A sequence of dats cards, format 515, terminazad by 2 blary
csrd. Fach card describes 2 wall-building »roblen as follows:

Fieid 1 - width of vall in vnits (< 20):

Pield 72 - nuxl»r of courses (rowe of bricis) needed (£ 12)
rield '3 - rusazer cf type 3 tricks availabie’
¥ield & - number of type 2 hricks availadle

Field 5 - number of type 1 bricks avzilable
T

i

rici-s of type 3 are 3 uynits wide, trirks of L nc 2 arve 2 urits v .de

and bilcks of typr 1 are } un't wide. Bricks are always o he iad

flat, never placed cn edge ST €DG. ; : ;
i

oytpups  Fer esch wall-buiiding problen, on a sepsrate pAZE, either

print only the mess.agL” .

CA:'T BE DONE {

if the bricks surplicd canrot build the wall recuestedj or 1f %t san be
done print a pilcture of the wall as describted below.

Trint pictures ~f bLricks in the folicwing sizes

kt*i!t**k***ﬁ**i*k

% *
Type 3 Brick * *
Rk ik bR ARIOR kk hed ik A
S T8 1
* *
Type 2 Brick ® X
fhkrk ~RkR ARk F
kkhE Tk
% -
Tene 1 Prick * *

*kk ok wdk
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So that the set of probdlex data consistivng of
§ 3 & 2 6

has as one cf itm correct responses the ricture

et RARACARRIEN KR RKXAAR K PbA LR AS >
» : xk : *
* : ak : *

*ﬁ*ﬁ***ﬁ“{ﬁ*i’***v&** Ak dd AxAR Ex $:2 4
kR A RS KRR AR ERARAY AL KRR IAN
% i &
[ res = ®
pt**a**akﬁ**a***}ixn*ta**&i***
RAk AR & RN AR RIKRERS IR KA
£ e Nk
® *x ~ o +
ta*n*tagx*ug***a*****raiez.aﬁ& \

ERY

. g ¢ :

Zexo in the first fieid of a eard Anclcate the termination of the
da;a-dcc% and hence the problems=. :
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PROYLEN £ 3

SECUKITY CODES

T> insure the correctnels of frequently used codes, 8 sequence
of check digits can be eystematically enbedded with each usage. . Por
exawple, a particular security code algeritbm could use <he sum of
all dieits modulo 2¢ and the corraesponding character of the alpha-
bet attached to the end. In such a case 57359 would require the
check chzracter 'D' becaese 547434549229 and 29 modulo 25 equals 3

~ which indexes the fourth letter id the alphatet or 'D' (A being 0).
There are raesonably sorhleticated variations of the echame 4n wide
use today in credit cerca, security codes and peasswords.

The inverse of this process is tc break such a codiog scheme
given enovgh informatior.. For this problem you are given a particuls
check digit goding schere to bregz. This specific echewz uses a sun
catdon from leftr to right with either addition, subtraction or multl-
plication samcng adjacens digitz. Tou also know that each digit is
used cnce and only omece in the alpgorithm., Given a set of five digit
ccdes followed by a siarle alphabetic character, writs s program
to break this code. . S

. 4 ¥ & 3\

The f{nput will be 20 sete of six character fields es exazplas
of the code on a sicgle card i1 columns 1 thru 60 respectively. Thiz
wiil be foliowes by & sccond card with 10 sets of five digit fields
in colums 1 thru 50 rer pectively. You are O determine the check
digit code algorithm an’ provide the cheek characters. Print out
_the 4nitial seyuerces, “he chezk digit aigoritha you have dqurmined,
ras {p A+BHCHDHE in the initial example, and the new sets of ccdes
you hsve created uzing rhis mlgorithm.
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. PROBLEM ¢ &

KNIGHMT'S TOUR STMULATION

Given an n x n chessboard, a Knight's Tour is the series of moves
whereby each square is 'visited' once and only once br a plece perforuw-
ing legal (chess) Knight moves. In the following diagram, the Knight (I
can move to any one of the squares numbered 1 through 8. ;

8 i
2

K (n=5)
6 3

7

Obviously, a Knight near an edge or cornerlof the board has fewer pozencial
moves available. : ; 4

This problem requires the generation of cne of the corract Knight e
tours on @ 5 X 5 board. The tnitial starting location for each game w21l
be provided as a sct of integers (i, i) where i is right justified {n
column 1 and j is right justified In cclumn 2. A mero in colurm 1 and 2
indicates a termination of the problem. :

Output should be 2 5 X S inteper array of numhers representing the
woves from squacve to fquare. Al=o, the output ab.ve should be followed by
the word 'opea' or the word 'elosed! (a closed Knight's tour is where the
gtarting ané ending positions are & Knight's mcve apart; otnerwise the
tour is open) ms appronriate. o : s A

Semple imput might be: 33 with one of the possitle outputs:

2 13 as 9 4

7. .04 1 -3 8
1 0 0B 5 10
23 6 . cas. o

OPEN
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