Homework 7 (due 3/23)

DS-210 @ Boston University

Spring 2022

Before you start...

Collaboration policy: You may verbally collaborate on required homework problems. However, you must
write your solutions independently without showing them to other students. If you choose to collaborate on
a problem, you are allowed to discuss it with at most 2 other students currently enrolled in the class.

The header of each assignment you submit must include the field “Collaborators:” with the names of
the students with whom you have had discussions concerning your solutions. If you didn’t collaborate with
anyone, write “Collaborators: none.* A failure to list collaborators may result in a credit deduction.

You may use external resources such as software documentation, textbooks, lecture notes, and videos
to supplement your general understanding of the course topics. You may use references such as books and
online resources for well known facts. However, you must always cite the source.

You may not look up answers to a homework assignment in the published literature or on the web. You
may not share written work with anyone else.

Submitting: Solutions should be submitted via Gradescope. The entry code is 3Y85PZ.

Grading: Whenever we ask for a solution, you may receive partial credit if your solution is not sufficiently
efficient or close to optimal. For instance, if we ask you to solve a specific problem that has a polynomial—
time algorithm that is easy to implement, but the solution you provide is exponentially slower, you are likely
to receive partial credit.

Late submission policy: No extensions, except for extraordinary circumstances. We accept submissions
submitted up to one day late, but we may deduct 10% of points.

Questions

To solve problems in this homework, you should use Rust. Your solution to the homework should consist of
two compilable Rust source files, solving each of the questions.

1. (20 points) Design a data type Shape that can be used for storing a triangle, rectangle, or circle.
Additionally:

* For a triangle or rectangle, the data type should store the lengths of its sides.

¢ For a circle, it should store its radius.



Also create:

* auxiliary functions that help create instances of the type,

* a method that computes the area of the shape,

* a method that computes the perimeter of the shape,

* a method that doubles the size of the shape,

* a method that verifies the correctness of the parameters of the shape (i.e., there should be no
negative numbers and the triangle inequality should hold).

Hint: You may find Heron’s formula useful.

. (20 points) Create sample data types that can represent the following sets of options.

(@ WO

(b) £64 x 18

(c) £64 W (u8 x £64 x £64)
(d) £64 x (u32Wbool)

The name of each elementary data type above represents the set of possible values of the type. W is
the disjoint union operator. X denotes the Cartesian product of two sets. Recall that () is the unit
type, which has only one possible value, ().

For each data type, create at least one sample instance.



