CS1101, AO4

Exam 2

Problem| Points| Score
) 1 36
Name: 5 32
3 32
Total

You have 50 minutes to complete the problems on the folloyiges. There should be sufficient space provided for
your answers. You do not need to show templates, but you neajveepartial credit if you do. You also do not need
to show test cases or examples of data definitions (unlesslidepn states otherwise), but you may develop them if
they will help you write the programs.

Your programs may contain only the following Scheme cortssru
define define-struct cond else

and the following primitive operators:

empty? cons? cons first rest list
+ — %/ =< ><=>=zero?
string="? string-length symbet?
and or not

and the operators introduced tgfine-struct
You may, of course, use whatever constants are necessaptytrue, false 0, etc).

(If you did the advanced lab 4 and want to usapor filter, go ahead, but make sure you know what you are doing
first.)




1. (36 points) An airline maintains information on its flightsing the following data definition:

;; Aflight is a (make-flight string string symbol)
(define-structflight (from to frequenc))

;; Example: (nake-flight' Boston" " Chicago” ’daily))
The frequency is one ofiaily, 'weekday, or 'weekend.

(a) (18 points) Write a functioservice-betweenthat consumes two city names and a list of flights and
determines whether there is a flight from the first city to theond.

;; service-between? : string string list-of-flight boolean
;; consumes two city names and list of flights and determirtestier there is a flight from first city to second

(exam continues next page)



(b) (18 points) Write a functionaily-to that consumes a city name and a list of flights and returng aflis
cities (strings) to which the airline has a daily flight frohetgiven city.

;; daily-to : string list-of-flight— list-of-string
;; consumes city and list of flights and produces list of sitigth daily service from named city

(exam continues next page)



2. (32 points) Consider the following definition of familyetrs used in a medical database:

An ftreeis one of
- "unknown,
- (make-person string string ftree fiee

(define-struct person(name disease father mothgr

(a) (16 points) Write a functiogount-diseas¢hat consumes a disease and a family tree and produces the
number of people in the family tree who have the given disease

;; count-disease : string ftree number
;; consumes disease and family tree and produces numbeopligpeith that disease

(exam continues next page)



(b) (16 points) Write a programpdate-diseasthat consumes a person’s name, a disease, and a family tree
and produces a family tree in which the named person now leasaimed disease. All other information
in the tree should remain the same. You may assume that tae game appears only once in the tree.

;; update-disease : string string ftreeftree
;; consumes person’s name, a disease and a family tree adidg@ofamily tree in which
;; named person has given disease and all other info in treains the same

(exam continues next page)



3. (32 points) An emergency response team maintains a bigraf who calls who (and at what phone number) in
the event of an emergency. For example, Ann calls Bill anddyRill calls Susan, Mark calls David and Omarr,
etc. One person starts the calls (in this example, Ann). ateach person may be responsible for calling
different numbers of people. Every person should have agghamber, even if nobody else calls them.

(a) (16 points) Provide a data definition that captures peapt who they call as described abolrelude
the arrows on your data definition. You may use a single number for the phone numbers (ie, no veed t
separate out area codes, etc). (You can check your work ingtty write the above example in your data
definition, butan example is not required)

(exam continues next page)



(b) (16 points) The team wants to evaluate how long it takesotify everyone of an emergency. Write a
functionmax-time-to-notifghat consumes a person and produces a number (the most takestbefore
everyone starting from that person has gotten a phone Aaume that each person needs 1 minute to call
each other person they must notify. On the example on théqueyage, the time to notify is 4 minutes
(2 for Ann’s calls, then another 2 for Mark’s; Bill's callska less time than Mark’s). Ignore the order in
which people get called (ie, the result should be the samé¢hghénn called Mark or Bill first). You may

use Scheme’s built in operatamsax (returns the largest of its inputs) atehgth (returns the length of a
list).

;; max-time-to-notify : persor» number
;; consumes person and produces time needed to call evarytreehierarchy

(end of exam)



