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Display array elements 6 and 9 with two digits of precision to the right of the decimal
point, and show the outpur that’s actually displayed on the screen.

Display all the array elements using a counter-controlled for statement. Define the in-
r variable 1 as a control variable for the loop. Show the cutpur.

Display all the array elements separated by spaces using a range-based for statement.

74 (Twe-Dimensio nal array Questions) Answer the Fukluwing questions regarding a rwo-di-
mensional array called table:

Declare the array to store int values and to have 3 rows and 3 columns. Assume that
the constant variable arraySize has been defined to be 3.

How many elements does the array conrain?

Use a counter-controlled for statement to initialize cach element of the array 1o the
sum of its subscripts.

Write a nested for statement that displays the values of each element of array table in
tabular format with 3 rows and 3 columns. Each row and column should be labeled
with the row or column number. Assume thar the array was initialized with an initial-
izer list containing the values from 1 through 9 in order. Show the output.

1.5  (Find the Error) Find and correct the error in each of the following program segments:

#include <iostream:;
arraysize = 107 /7 arraydize was declared const
Assume that array<int, "= b{};
for (size_t i{i}: 1 == b.size(d; ++i) {
b[i] = I
}
Assume that a is a two-dimensional array of 1nt values with two rows and rwo columns:
af L, i] = 5;

Answers to Self-Review Exercises

arrays, vectors. b) array name, type. c) subscript or index. d) constant variable.

¢) sorting, f) searching. g) two-dimensional.

False. An array can store only values of the same rype. .
False. An array subscript should be an integer or an integer expression.
False. The remaining elements are initialized to zero.

True.

const size_t arrovissaef{ 10}

arrays< double, arraySiss fractions{u.0};
fractions[ 1]

fractions[ 4]
fractions[9] = L.6A/;
fractions[f] = 3.335;
cout << fixed << setprecision(’};
cout =< fractions[] << << fractions[7] << endl;
Output: 3.33 1.67
for (size_t i{!}; i < fractions.size(); ++i) {

AN ed Freicrinms]t e foew ) " ¢e fractions[i] << endl;
}
Output:
fractions[0] = 0.0
fractions[1] = 0.0
fractions[2] = 0.0
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fractions(3] = 0-0 ,
fractions[4] = 0.0 1.7 gﬂ
fractions[5] = 0.0
fractions[6] = 3.333

b)
fractions[7] = 0.0 i

fractions[8] = 0.0
fractions[9] = 1.667

i) for (double element : fractions) d)
cout << element << i ; o)
7.4 a) array<array<int, array>ize®s arraySize> table; =% m
b) Nine. st R * a)
£) for (size_t rowln}; row < table.size(); : b)
for (size_t column{0}; column < table[row].s1ze(); ++column) { E
table[row] [column] = row + column; d
1
} )
d) cout << (0] [11 [2]7 << endl; 5
for (sizet if0}; 1 < arcaysSize; ++1) {
cout << (' << 1 €] "}
for (size_t j{0}; j < arravSize; +«+J) { 7.9 I(T
cout << setw(3) << table[i][j] << “: a)
} b)
cout << endl; <)
} d)
Output: €)
[0 [11 (23 f
M 1 z 3 g)
21 7 8 9 )
7.5 @ Error: Semicolon at end of #in i)
4 clude e H ' .

b) Correction: Eliminate semicolon N o k)
Ervor: Aﬂilgﬂll]g a value o a 'L'I:In.5|:; - . I}
Correction: Initialize the co : '-"-Slna_hl: using an assignment statement. m

] Eﬂ'ﬂr" : nstang "l'aﬂﬂhlﬂ In a const g5 . .
€ * Referencing an array ele : ze_t arraySize declaration. n)
G : ¥ clement outside the bo £
orrection: Change the loo e unds of the array (b[101). o)
d) Error: - i00p-continuation conditig
77or: array subscripting done incor sectly N to use < rather than <=.
Correcrion: Change the statement to a[1) J_'rl] . 7.10 (5§
E . ? A Cﬂl‘upg_n
7.6 (Fillin the B ks) Fill ; esin a w
lin dm blaILks i
a) The names In each of ¢}, . array of ¢
s of the four elements of array pﬁ:ﬂﬂwmg: d lowing rar
b} Nﬂmingm arra}r stati : —— o an &]
is called e M8t type and specifying b)
€} When access; € array. & the number of elements in the arra )
Slﬂnal “‘g an array eleﬂ]m d}
array 'd“ﬂtiﬁq an L b‘y Convention th — i
ement’s S clemeny' R » the firsy sub.s;:rip{ in a two-dime? e)
4 An mby.p array contajng the second subscript identifies a7 o f)
¢) The name of the clemeng ;- fows, g)
N row 3 and m]uh;n‘-“_"' columns and element® h)
"3 ofarray g s , i

“
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(True or Falie) Determine whether each of the tollowing is true or false. If false, explain why.

a) To refer to a particular location or element within an array, we specify the name of the
array and the value of the particular element.

b) An array definition reserves space for an array,
c) To reserve 100 locations for integer array p,

pl . 1;

d) A for statement must be used to initialize
¢) Nested for statements must

VOu write

the elements of 2 15-clement array to zero.
be used to total the elements of a two-dimensional ar ray.
7.8 (Write Co+ Statements) Write Co+ statements to accom plish each of the following:

a) Display the value of element 6 of character array alphabet.

b) Inpur a value into element 4 of one-dimensional floating-point array grades.

¢) Initialize cach of the 5 elements of one-dimensional integer array values o 8.

d) Total and display the elements of floating-point array temperatures of 100 elements.

¢) Copy array ainto the first portion of array b. Assume that both arrays contain doub]es

and that arrays a and b have 11 and 34 elements, respectively.

f) Determine and display the smallest and largest values contained in 99-element floating-
point array w.

1.9 (Two-Dimensional array Questions) Consider a 2-by-3 integer array t.

a) Write a declaration for t.

b) How many rows does t have?

¢) How many columns does t have?

d) How many elements does t have?

¢) Write the names of all the elements in row 1 of ¢.

f) Write the names of all the elements in column 2 of t.

gl Write a statement that sets the element of t in the first row and second column o zero.

h) Write a series of statements thar initialize each element of t to zero. Do not use a loop.

i) Write a nested counter-controlled For statement thar initializes each element of t to zero.

i} Write a nested range-based for statement that initializes each element of t to zero.

k) Write a statement that inputs the values for the elements of t from the keyboard.

l) Write a series of statements that determine and display the smallest value in array t.

m) Write a statement that displays the elements in row 0 of .

n) Write a statement thar totals the elements in column 2 of t.

o) Write a series of statements that prints the array t in neat, tabular formac. List the column
subscripts as headings across the top and list the row subscripts at the left of each row.

110 (Sal sperson Salary Ranges) Use a one-dimensional array to solve the ﬁ:lalluwing problem.
A company pays its salespeople on a commission basis. The salespeople each receive $200 per week
Plus 9 percent of their gross sales for that week. For example, a salesperson who grosses $5000 in
sales in a week receives $200 plus 9 percent of $5000, or a total of $650. Write a program (using an
array of counters) that determines how many of the salespeople earned salaries in each of the fol-
ing ranges (assume that each salesperson’s salary is truncated to an integer amount):

a) $200-299

b) $300-399

) $400-499

d) $500-599

¢} $600-699

H $700-799

g $800-899

h) $900-999
1} $1000 and over
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7.1 (One-Dimensic
: jons: ts [0 ZCro.
mensional alrrlli-a;:iﬁr:;l:;‘l; dements of integer arrr‘l}' :":'_I:'a y bonus.
;:; ;ézl 1 to cach of the 15 elements of intege monthlyTemperatures from th.

) Read 12 values for the array of doubles pamed

board. es in column format.
; : rray bestscor
d) Print the 5 values of inreger 2 h of the following statements:

7.12  (Find the Errors) Find the error(s) in eac
a) Assume that a is an array of three ints.

v oge af?] << "
Jo.01, 100.001, 1000.0001};
doubles with two rows and 10 columns.

v e a[i] << endl;
cout << a[l] <<
b) array<double, 3> f{1.1,
¢) Assume that d is an array of
dr1, 9] = 2.345;

Duplicate Elimination wi e-dimensional array to solve the followin
T.13 ate Elimination with array) Use a on : _ ;
problem. Read in 20 numbers, each of which is berween 10 and 100, inclusive. As each number j;
read, validate it and store it in the array only if it isn’t a duplicate of a number already read. Afier
reading all the values, display only the unique values that the user entered. Provide for the “wors
case” in which all 20 numbers are different. Use the smallest possible array to solve this problem.

7.14  (Duplicate Elimination with vector) Reimplement Exercise 7.13 using a vector. Begin
with an empty vector and use its push_back function to add each unique value to the vector.
1.5 (Two-Dimensional array Initialization) Label the elements of a 3-by-5 two-dimensional
array sales to indicate the order in which they’re set to zero by the following program segment:

for (size_t row{0}; row < sales.size(); ++row) {

for (size_t column{0}: cal ;
sales[row] [column] -:E}m < saleslrow].size(); ++column) {

1

A6 (Dice Rolling) Wi :
7.1 fDmRaﬁnyWn:capmgmm that simulates the rolling of two dice. The sum of the two vi-

ues should then be calculated. [Noge: ; ,
ewo values will vary F'Z'm 2 Wllrmsi:d; :z:;ﬂshowmmmmmm from 1 1o 6, so the sum of the

. the most fmqugn i st
F shows - t sum and 2 and 12 being the lex
mrﬂ:ﬂm:ic m.% lJ'l:'mgﬂ.lI';-,’6 PMIHF combinations of the wo dj':e-a;buf pro;rlfm should
possible sum appears. Print the m;;lufc @ one-dimensional array ro tally the numbers of times et
ot St ﬁm“ﬂ’f- Also, determine if the totals are reasonablé

Proximately one-sixth of all the rolls should be 7).

{i.e.,ﬂwumsixmysmmﬂa?.map
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717 (What Does This Code Do?) What does the following program do?

e e o o - e ————
if Ex. 7.17: ExO7 _17.cpp

/f what does this program do?

I
1 .

3 finclude <iosStTream=

i Finclude <array>

s using namespace std;

: const size_t arraySize{! };

g int whatIsThis(const array<int, . ..oa8, size_t); // prototype
]

o int main() {

1 array<int, avecvsores afi, o, 2oy g By T, 8,09, |

2

" int result{whatIsThis(a, o033,

L]

I8 cout << "Result << result << endl;

1}

T

m /f What does this function do?

i int whatIsThis(const array<int, a-ravSicoad b, size_t size) {
10 if (size == 1} { // base case

11 return B[U];

2 ¥

13 else { // recursive step

14 return b[size - 1] + whatIsThis(b, size - 1):

23 1

%}

Fig. 7.23 | What does this program do’

1.18  (Craps Game Modification) Modify the program of Fig. 6.9 to play 1000 games of craps.
The program should keep track of che staristics and answer the following questions:
a) How many games are won on the 1st roll, 2nd roll, ..., 20th roll, and after the 20th roll?
b) How many games are lost on the 1st roll, 2nd roll, ..., 20th roll, and after the 20th roll?
¢) What are the chances of winning art craps? [Nore: You should discover that craps is one
of the fairest casino games. What do you suppose this means?]
d) What's the average length of a game of craps?
e) Do the chances of winning improve with the length of the game?

.19 (Converting vector Example of Section 7.10 to array) Convert the vector example of
Fig. 7.21 to use arrays. Eliminate any vector-only features.

1.20  (What Does This Code Do?) What does the following program do?

ff Ex, 7.20: Ex07_20.cpp

// What does this program do?
Yinclude «iostreams

Finclude <arrays

Using namespace std;

Const size t area Sicaflo}:
void someFunction(const array<int, arraytise>&, size t); // prototype

= ke g b B

'8 7.24 | What does this program do? (Part 1 of 2.)
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. - o3, 4 34
:: mtaﬂi;:?ini. arraySizes afly & o
L £ 4 5
i t << "The values 1M the array are.
cout < :
:: someFunction{a, 0);
15 cout << endl;
6 }
7

s function do?

i >& b, size_t current) {
onst array<int.

18 // What does thi

array5ize
19 woid someFunction(c

i jze()) {

20 if (current < b.sizel _

21 someFunction(h, :urrenF +“}}.

22 cout << b[current] << :

13 }

24 1 B
I

Fig. 7.24 | What does this program do? (Part 2 of 2.)

imensi 1 blem. A company
Use 2 two-dimensional array to solve the following pro pany
ot r%&mﬂ 4]5:vho sell five different products (1 to 5). Once a day, each salesperson

four salespeople ! ; :
E:;;t;; aslip f-:n}: cach different type of product sold. Each slip contains the following;
a) The salesperson number
b) The product number
¢} The total dollar value of that product sold that day

Thus, each salesperson passes in berween 0 and 5 sales slips per day. Assume that the information
from all of the slips for last month is available. Write a program that will read all this information
for last month’s sales (one salesperson’s data at a time) and summarize the total sales by salesperson
by product. Al torals should be stored in the two-dimensional array sales. After processing all the
information for last month, print the results in tabular formar with each of the columns represent-
ing a particular salesperson and each of the rows representing a particular product. Cross total each

month; cross total each column to get the toul
tabular printout should include these cross totals tw the

row to get the roral sales of each producr for last
sales by salesperson for last month. Your
right of the totaled rows and to the bottom of the totaled eolumns.

1.22  (Knights Tour) One of the more ing
problem. The question is this: Can the chess
board and touch each of the 64

‘ . square
eight different moves {numhcrzd 0 d::rluﬂigeh ";;d;:l il

a) Draw an 8-by-8 chessh
Pura 1in the firg, square
Before starting the toyr, mi'qn:az(::‘:ﬂ- 22 in the second square, a 3 in the third,
LOUr consists 0554 moves, H ;

b} ?‘Iaw let’s develop 3 ngrmﬂﬂ‘:vafa: .d'd You get? Was this close to your estimate?
is represented by an 8-by-8 mﬂ_t wil
o 2c10- We describe e g e

zontal and vertjcy| compon
consists of moy;

sh i ®
oard on a sheer e e 120,

d.imer.;iﬂ

ng tw e “Xamp]
© $quares hoyj

. Onzong . e

consists of "‘lﬂving Bk ally to the right and one square verticd

Uare horizoneally 1o the left and W0 *

‘-__

*‘-I:CSting puzzlers for chess buffs is the Knight's Tour
piece called the knight move around an empty chess
depth in this exercise. s once and only once? We study this intriguing problen

. from a - j ne direction then over one in a Pchf"dL:L:
an empty chessboard, the knight can ™

“fP“P’i‘-f and attempt a Knight's Tour by hand
far you think you'll get, remembering that

move the knight around a chessboard. Thf,b.ofl_"?
Bal array board, Each of the squares i's,mmr,,
ght possible moves in terms of both [hF]r.Ijq.;l

€, 2 move of type 0, as shown in FLEI-I ;P

Fig.
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Fig. 7.25 ] The eight possible moves of the knight
‘l.fl?.ll'fil:aﬂ}" t{[:}\-'-'al‘d. Harizontal moves to the left and vertical moves upward are indicated
with negative numbers. The eight moves may be described by two one-dimensional ar-
rays, horizontal and vertical, as follows:
horizontal[ ] = vertical['] =
horizontal[.] = vertical[:] =
horizontall[ ] = vertical[:] =
horizontal[ ] = vertical[ ] =
horizontal[ ] = vertical['] =
horizontal[ ] = vertical[:] =
horizontal[.] = vertical[/] =
harizontal[ ] = vertical[ ] = .
Let the variables currentRow and currentColumn indicate the row and column of
the knight's current position. To make a move of type moveNumber, where moveNumber is -
berween 0 and 7, your program uses the statements o
currentRow += vertical [moveNumber]; e
currentColumn += horizontal[moveNumber] ; S
" sy
Keep a counter that varies from 1 to 64. Record the latest count in each square the x
knight moves to. Remember to test each potential move to see if the knight has already " i:_-
visited that square, and, of course, test every potential move to make sure that the e
knight does not land off the chessboard. Now write a program to move the knight B
around the chessboard. Run the program. How many moves did the knight make? s
¢) After attempting to writeand runa Knight's Tour program, you've probably developed =
some valuable insights. We'll use these o develop a heuristic (or strategy) for moving S
the knight. Heuristics do not guarantee success, but a carefully developed heuristic
greatly improves the chance of success. You may have observed that the outer squares R
are more troublesome than the squares nearer the center of the board. In fact, the most :
troublesome, or inaccessible, squares are the four corners. : =
Intuition may suggest that you should attempt to move the knight to the most
troublesome squares first and leave open those that are easiest to get to, so when the e
board gets congested near the end of the tour, there will be a greater chance of success. R
We may develop an “accessibility heuristic” by classifying cach_sq&mre ac-;ufdmg 1o "':}-::_
how accessible it’s then always moving the knight to the square {vntl:un the knights L-
shaped moves, of course) that’s least accessible. We label a two-dimensional array acces- e
¥ 4 & !
sibility with numbers indicating from how many squares each particular square is =
accessible. On a blank chessboard, each center square is rated as 8, each corner square is o
rated as 2 and the other squares have accessibility numbers of 3, 4 or 6 as follows: :
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Tour program using the accessibiliry .,
' lowest accessibiliy, ,
: to the square with the essibile
At any time, the knight shﬂuli;:;:ﬂm e

ks [htjltni{ugz: corners. [Nore: As the knight moves around ¢, e

accessibility numbers as more ang
board, your program should fadu:;c the iven time during the tour, each m"i-'.'..':
become occupied. In this way, at any g : able
i ibility number will remain equal to precisely the number of squares frop,
?I:il:i}?::::uare?nay be reached.] Run this version of your program. Did yoy g, ,
full tour? Now modify the program to run 64 tours, one starting from each square o
the chessboard. How many full tours did you get? | |
d) Write a version of the Knight's Tour program which, when encountering a tie betwee
two or more squares, decides what square to choose by looking ahead to those sQuares
reachable from the “tied” squares. Your program should move to the square for which o
the next move would arrive at a square with the lowest accessibility number.

i ight’s
Now write a version of the Knig

may begin in any of

Fig.

appre
723 (Knight’s Tour: Brute Force Approaches) In Exercise 7.22, we developed a solution 1o the
Knight's Tour problem. The approach used, called the “accessibility heuristic,” generates many so-
lurions and executes efficiently.
As computers continue increasing in power, we'll be able to solve more problems with sheer
cc:n;[i:utcr |:I-nwer and relatively unsophisticared algorithms. This is the “brute force” approach o
problem solving,
a) IUse n_m:dnm number generation to enable the knight to walk around the chessboard (in 7.26
its IEEI'EITHHIE L-shaped moves, of course) at random. Your program should run one tour make:
5 Ed PFE:rhelhﬁnal Cheslsb-nard. How far did the knigh: ger? the 64
pr:;;:::n r:;me nfmfga"ﬁ Program produced a relatively short tour. Now maodify your Knigt
ber o PI:I 0 tours, Use 5 one-dimensional array to keep track of the nun- 7.27
should nei h?if cngrh.. w.hm your program finishes attempting the 1000 touss, i and 1.
¢) Most Ulf:lmtrj: - mfarT“m“ I neat tabular formay, What was the best result?
Now "puj_{ ;ﬂ :J,l:r?;d mf P:“Eflm1gave_-,r ou some “respectable” tours, but no full tours
tour. [Caution; This ?cP:si:t ;::]f "mply let your Program run until it produces a ul
er.] Once again, keep a tab? 9 ¢ © Program could ryp for hours on a powerful comput-
when the first ful] youy; is Fu:n?;l t}l;e tumber of toury of each length, and print chis table
ducing a full toye How O many tourg diq your program attempt before pro-
B Compare the hov.e s much time did ;; take? gra P
i ; ICe verg) <y, i
version. Which requiped a n?;:f;i:g; Knight's Tour wich the accessibility heur®
Frore difficult to develop Which requr.. 9 ©f the problem? Which algorithm **
5 “'"",‘“’*“? “F‘:‘bfﬂiﬂing a mx:r:qlfmd "hore compuger power? Could we be “rwﬁ. W]?':"
r e advance) of obtainj, 7 ke accessibility heuristic approach? Could ¥ Scripe
7.24 (g L S brute-force Pmblf:-.ﬁlu "OUr With the bruge force approach? Argu¢ " i
: : -50. viﬂ. .
Is it pﬂﬁih]ff; Im :I Aﬂﬂdlﬂr Pumlﬂ.’ ﬁ:lr ; E in gtﬂt . . Re:
; Place eight Queens g uffs i the Ej mplv seated: u
€., N0 tWo queens ape ke N an empry ch ght Queens problem. 5imp'} et 7.28
FAME row, the same g, s0 that no queen is “artacking” any ¢ )

ing developed in Execs g
TCise 7,22 to E:rrmUI-att a hturi::]:n“- or ij-‘ng the same dlﬂgﬂnaj? Use the [hu!'\

¢ for mlving the Eight Queens pl'ﬂ'bfﬂm' Rur
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ur program. [Hint: It's possible to assign a value to each square of the chessboard indicating how
many squares of an cmpey chessboard are “eliminated” if a queen is placed in that square. Each of
the corners would be assigned the anIuc 22, as in Fig, 7.26. Once these “climination numbers” are
placed in all 64 squares, an appropriate heuristic might be: Place the next queen in the square with
the smallest elimination number. Why is this strategy intuitively appealing?|

. e —— e —

I e —

w* *

* -
? ; A

Fig. 7.26 | The 22 squares eliminated oy placing a queen in the upper-left corner,

1.25  (Eight Queens: Brute Force Approaches) In this exercise, you'll develop several brute-force
approaches to solving the Eight Queens problem introduced in Exercise 7.24.
a) Solve the Eight Queens exercise, using the random brute force technique developed in
Exercise 7.23.
b) Use an exhaustive technique, i.e., try all possible combinations of eight queens.
) Why do you suppose the exhaustive brute force approach may not be appropriate for
solving the Knight's Tour problem?
d) Compare and contrast the random and exhaustive brute force approaches in general.

1.26  (Knight’s Tour: Closed-Tour Tést) In the Knight's Tour, a full tour occurs when the knight
makes 64 moves, touching each square of the board once and only once. A closed tour occurs when
the 64th move is one move away from the location in which the knight started the tour. Modify the
Knight's Tour program you wrote in Exercise 7.22 to test for a closed tour if a full tour has occurred.

127 (The Sieve of Eratasthenes) A prime integer is any integer that's evenly divisible only by itself
and 1. The Sieve of Eratosthenes is a method of finding prime numbers. It operares as follows:

a) Create an array with all elements initialized to 1 (true). array elements with prime sub-
scripts will remain 1. All other array elements will eventually be set to zero. You'll ig-
nore elements 0 and 1 in this exercise.

b) Starting with array subscript 2, every time an array element is found whose value is 1,
loop through the remainder of the array and set to zero every element whose subscript
is a multiple of the subscript for the element with value 1. For array subscript 2, all el-
ements beyond 2 in the array that are multiples of 2 will be set to zero (subscripts 4, 6,
8, 10, etc.); for array subscript 3, all elements beyond 3 in the array that are multiples
of 3 will be set to zero (subscripts 6, 9, 12, 15, etc.); and so on.

ll':"ll'l.en this process is complete, the array elements that are still set to one indicate that the sub-
*PL s a prime number, These can then be printed. Write a program that uses an array of 1000
clements g, determine and print the prime numbers between 2 and 999.

Recursion Exercises

Efl:'.tpl mﬂfiﬂdmma} A palindrome is a string that's spelled the same way forward and backward.

es of palindromes include “radar” and “able was i ere i saw elba.” Write a recursive function

oW O
Lo L

L)
i

Ol B i
" _lihlipq...i. i

Ll l-ll"“ )

AR Ry B sy L™
) LN L]
o Ty e

B L
lli'|.4..: 'l'l'.."... .lq.l.

e
U



. ; -::"'T ﬁ%ﬁg
g&%.ﬁﬁf ReeLT

- —— e e

bR TR

#

T . s
l.f.ﬂ"‘1'
‘#1 '-..#‘.
R X X I
’##.'.i #,;
..".#‘.# "'
’.#.#_'+*.#

#
#
#
#

Iy e R e R R
E R A
i ¥

e -'$ <,

PR B Ty R

tor; Catching Excep
6 Chapter 7 CIESS TE‘“’IPIHtES Ell"‘r'a)‘ aﬁd ‘l"ec E C D
33 apte
a palindrome; and false otherwise, N,

; ing is
£ true 1"-3 string 'I'.].QCd miteratc rhrat:tgh fhﬂ fharatt&rs in -

i T return
testPalindrome tha roanbe

an array, the square brackets ([1) operat
729 (Bight Queens) Modify the Eight Queens P
problem recursively. . | R

z 3 rsive function printArray tha : ray, a sear,
:c}::ut inT:: iil:;ﬂ:l.:’ﬁ::: ;r:cr;umcnts, returns nmhing and prints tha;: array. The |
shDEJd stop processing and return when the starting subscript equals the ending subscrip,

731 (Print a String Backward) Write 2 recursive function stringReverse that takes ; ;,
and a starting subscript as arguments, prints the string bﬂd‘“’ ard and returns nothing, The fun -'--..:
should stop processing and return when the end of the string is encountered. Note thar |ike », arry
the square brackets ([]) operator can be used to iterate through the characters in a stripg, -

1.32  (Find the Minimum Value in an array) Write a fﬂ'—'”i""‘f function recursiveminis,, thar
cakes an integer array, a starting subscript and an ending subscript as arguments, and reqyy, the
smallest element of the array. The function should stop processing and return when the Starting
subscript equals the ending subscript. 4
7.33  (Maze Tm{nw.ﬂl The grid of hashes (#) and dots (. ) in Fig. 7.27 is a two-dimension;] bui:.
in array representation of a maze. In the two-dimensional built-in array, the hashes represeny the
walls of the maze and the dots represent squares in the possible paths throu gh the maze. Moves ,,
be mﬁe only to a location in the built-in array that contains a dor, -
ere is a simple aleori i ;
foscrioe :thmpi:mgzgu?E f]:r W?.Ikmg d'll'ﬂl.!gh 4 maze Ithat guarantees finding the e
Pl voct ridbi b - Fhere 1s not an exit, you'll arrive at the starting location agir
your right hand on the wall to your right and begin walking f, d. N
hmd ﬁ'ﬂm [hf “"3“. ]Td'.l!‘ maze turns to [‘hc - g orward. CVET remove your
Sy right, you follow the wall to the right. As long as vou
ove your hand from the wall, eventuall Il arri i =
Y youll arrive at the exit of the maze. There may

be a shorter path than th :
follow the algorithm, ¢ one youve taken, but you are Buaranteed o get out of the maze if you
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rogram you created in Exercise 7.24 ,,,
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