Lecture 2 - January 9

Introduction to the Course
Recursion: Part 1

Solving Problems via Data Structures
References to Recursion Basics
More Advanced Recursion: splitArray



Announcements/Reminders

e Assignment 1 to be released
e Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu
¢ Trial attendance check via iClicker today!



A Searching Problem

ResidentRecord find(int <sin;, {
for(int i = 0; i1 < database.length; i ++) {
if (database[i].sin == sin) {
A return database[i];
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Program Optimization Problem
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Program Translation Problem

class Traveller {
attributes
name: string
reglist: set (Hotel

class Account {
attributes
owner: Traveller .
balance: int

account
. registered) [*]

class Hotel {
attributes
name: string
registered: set (Traveller . reglist) [*]
methods
register {
t? : extent (Traveller
& t? /: registered
==>
registered := registered \/ {t?}
| t?.reglist := t?.reglist \/ {this}
}
}

parsed

Abstract Syntax Tree of

translated

I

CREATE TABLE ‘Account®(
‘oid" INTEGER AUTO_INC
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Traveller‘(
‘oid" INTEGER AUTO_INCREMENT, ‘name‘' CHAR(30),
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Hotel'(

‘oid' INTEGER AUTO_INCREMENT, ‘name‘ CHAR(30),
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Account_owner_Traveller_account*(
‘oid' INTEGER AUTO_INC , ‘owner‘ I
PRIMARY KEY (‘oid‘));

CREATE TABLE ‘Traveller_reglist_Hotel_registered"(
‘oid" INTEGER AUTO_INCREMENT, ‘reglist‘' INTEGER,
PRIMARY KEY (‘oid‘));

, ‘balance® I ’

‘account ' INTEGER,

‘registered' INTEGER,
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Source Object-Oriented Program

transformed

Target Relational DB Queries
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Given a small problem:/ Solve it directly:

Given a big problem:

Divide it info smaller problems:

Assume solutions to smaller problems:

Combine solutions to smaller problems:




Recursion on an Array: Passing Same Array Reference
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Problem on Recursion https://codingbat.com/prob/p185204

Given an array of ints, is it possible to divide the ints into two groups, so that the sums of
the two groups are the same. Every int must be in one group or the other. Write a
recursive helper method that takes whatever arguments you like, and make the initial call
to your recursive helper from splitArray(). (No loops needed.)
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