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wie table #3047 NUMBER wdanhn1swidn  element “lu array NUMBER
fa19ulediL Aundn 100 a@é%ﬁuﬁu
Examine Array
tally= 0.
index = 1.
read (lastcont)
while (index <= lastcount)
read (Number(index))
if Number(index) > 100
tally = tally + 1
endif
index = index + 1

end of while.
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Gross wage Fewer than Tree or more
$ tree dependant dependant
100 or less tax = null tax = null
100.01 - 250 tax = 15 % of gross tax = 10 % of gross
over 250 tax = 35 % of gross tax = 25 % of gross

tax calculateion
if Grosspay <= % 100
taxrate = O
else
if Grosspay <= $ 250
if dependent < 3

taxrate = 15

else
taxrate = 10
endif
else
if dependent < 3
taxrate = 35
else
taxrate = 25
endif
endif
endif

tax = Grosspay * taxrate/100.
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algorithm ﬁﬂ%%unﬂﬁwﬁoﬂuﬁa
read (name)
while (name <> "xxxxxxx")
do
readln (salary)
begin
remainder = salary
index = 1
while remainder > 0
do
begin
divide remainder by denomination( inddex)
placing quoitent in counter(index)
and remainder set index increment by 1
end of while {remainder > 0}

read{name)

end of while {name <> "axxxxxx"]
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1. Each of the followinng represents an attenpt to wite an
al gorithm that conputer the sum of the first 10
integers. State why each is either poor or invaled.
(a) START
set sumto 1+2+3+4+5+6+7+8+9+10
wite sum
END OF THE ALGORI OTHM
(b) START
set nto 10
set sumto 0
add n to the sum
decrenent n by 1
set if nyo
if it is go back and repeat the previous step
wite sum
END OF THE ALGORI OTHM
(c) START
set i to 10
set sumto O
repeat 10 tines
add 1 to sum
end of the repeat |oop
Wwite sum

END OF THE ALGORI THM
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(d) START

set i tol

set sum to O

while i <« 10 do
add 1 to sum
increment i by 1

end of the while loop

write sum

END OF THE ALGORITHM

2. Write a valid algorithm to find the sum of the first k
integers 1,2,...,k. the value of k will be external input
to the algorithm. ( Be sure to handle the ilegal situation of

K (= O)

3. Write an algorithm that ditermines the mode of a list

mode is the value that occurred most frequently. For example, in

122333455667 777

the mode is 7 and has a frequency of 4. You may assume that

(a) The values are has already sorted into ascending
sequence.

(b) If two or more values occur an equal number of
times, the mode will be defind as the numerically
largest value. The algorithm you develop should

not store all the data in a list; it should read
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in only one value at a tine and process that
value. The output of your algorithm should be

the node and its frequency.

4. Develop an algorithm to solve quadratic equations of the

formax + bx + ¢ = 0 using the quadratic formula
Roots = —b uPb -~ -4a€
2a

Your algrithm should handle the regular cases as well as the

speci al cases of;

(a) A double root (b° - 4ac ¢ 0).
(b) Conplex roots (b? - dac < 0).
(c) A nonquadratic equation (a = 0).

(d) An illegal equation (a = 0,b = 0).

5. Assune that you are given a string of input text of

arbitary length and ending wth a "$". Furthernore, assune
that you wish to print this text as a set of line of wdth
no greater than k colums (k will be external input to the
algorithm. The rules of our printing also specify that we
must never break up a word between lines (Assune the Ilength
of one word ) wll never exceed k ) If a word cannot fit on
the current line , print the current line, print the current

line as is and go to on to the next line For exanple , if



.42

k = 20 and the input text was: Hello. this an example of how
textual material might look

the output would look like:

"Hello. This is an example of how some textual material migth

look..."

6. Modify the algorifhm of probelm 5 so that addition to
printing line, it will align the left and right marging blnks
between the word. If the actual lenght of the current line
is n character, we need to add (k - n) blanks. We should add
them as uniformly as posible between all words in the line
{ There is a possible ambigguity in this quest&on if there is
only one word on the line. Dicide what to do in case.) The

output in problem 5 would now look like this.

"Hello. This is an example of how some textual material might

look.."

7. (a) Assume that we have two lists that are sorted into
ascending order. List A contains m items and list B containg
n items. The values of m and n are not necessarily identical
Write an algorithm that merges all item of A and B into a single
sorted list C containing all the elements of A and B.

(b) Modify the algorithm from part a so that it eliminates
any duplicate item that appears in both lists A and B. Assume

that lists A an B itself dose not contain any duplicates.
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(¢) Modify the algorithm from part a so that it eliments
any duplicate items appearing in both 1ist3 A and B or that
are duplicated withinlist A or list B.

{(d) What is the time complexity of the merge operation in

parts a,b, and c 7

8. {a) An alternative type of sort is called the insertion
sort.if we are sorting a list A into ascending sequence

we find the smallest item, place it in the first position

of an entirely new list, B, and set the value in A in to infinity
(or some very large value).Then we find the smallest value

left in A move it to B, and set it to infinity. When we are done,
B is sorted and A is destroyed. Write an algorithm to implement the

insertion sort as described.

(b) What is this time complexity of this algorithm 7 How much
space dose it requie compared to the other algorithms described in

this chapter?

9. Write an algorithm to input an integer an integer value N
and determine if N is prime.{A prime number is an integer

N »= 1 +that is not evenly divisible by divisble by any
values other than 1 and‘N) the output of your algorithm
should be either: ' N ’ is prime or ' N ’ is not prime,’ M’

is a factor . Make sure that your algorithm operaters properly

for all values of N.
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10. Assume that we represented a deck of cards by the integers

1, ... , 52 . using the following assignment.
1 = A 14 = A 27 = A 40 = A
2 =2 15 = 2 28 = 2 41 = 2
13 = K 26 = K 39 = K 52 = K

Write an algorithm that will input 5 cards, corresponding to a

5-card poker hand, and determine if we have:

(a)A straight- any 5 cards in sequence, regardless of
suit ; for example,
A-2-3-4-5, 9-10-J-Q-K.
(b)A flush- any 5 cards of the same suit, regardless of
rank ; for ewxample.
5 -7 -9 - 10 -K
(¢) A straight flush- 5 cards of the same suit in

sequence; for example,
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The output of the algorithm should indicate whether we had
any of the three iypes of hands. (You can extend the
problem to include other poker hands.) After writing the
algorithm, comment on the data representation for the
playing cards. Would you have done it differently? Would it

have affected your algorithm?

11. Assume that we have N cities, numbered 1, 2,..., N, and a
mileage chart giving the exact distance between any two
cities directly connected by a railroad line. (If two cities

are not directly connected, the mileage chart contains a o.)

For example, if N = 4 and the railroad connections were
1 _
2 0
FROM
3 100 70 50
4 0 0 50 -
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(Thé chart assumes that trains can always go in either
direction on a track.)Develop an algorithm that will
input any two indices i,j (1<= i, j<=N; i<j) and
determine the total rail mileage from city j. For
example, if the input were ( xxxxxkxx )

the algoriphm should output 150 miles (Be careful of
the pathological case of two cities +that are

not connected by rail.)

12. Assume that we have two lists, x and Y. both
containing n items. The rank correlation coeffcient, r,

between the lists x and v is defined as follows.

where a and b‘ are the ordinal rankings of the raw
scores contained in x and y, respectively. For example, if

n =4 and x and y are
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x = 52 vy, = 17

x, = 30 y, 93

X, = 79 v, = 62

X, = 60 v, = 77

then a and b are

a = 3 h =4
1 1

a = 4 b =1
2 2

a =1 b =3
3 3

a = 2 b =2

Assume also that there exists an algorithm called: Rank(x,a) that
takes a set of raw scores in x , determines the proper
rankings , and stores them in a . Rank(y,b) will do the same
for y and b ,respectively .If Rank encounters a raw score of -1 ,
implying a missed examination , it assigna a rank of -1. Without

worring about how Rank is implemented, Write an algorithm to

solve the problem whose specifications are contains in figure 11

13. Develop the algorithm Rank that was used in the correlation
assignment in exercise 12 . Rank should assign to a raw score
of -1 a ranking of -1 and should handle ties by assigning

the average of all the ranks to the scores.



