Lecture 2 - Wednesday, January 11



Lecture
Solving Problems via Data Structures

Routing & Compiler



A Searching Problem

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

class Account {

attributes
Traveller .
int

owner: account

balance:

class Traveller {
attributes
name: string

reglist: set (Hotel .

registered) [*]

class Hotel {
attributes
name: string
registered:
methods
register {
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| t?.reglist

}

set (Traveller .

registered :=
:= t?.reglist \/ {this}

reglist) [*]

t? : extent (Traveller
registered

registered \/ {t?}

parsed

Abstract Syntax Tree of
Source Object-Oriented Program

translated
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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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Target Relational DB Queries




Lecture
Reviews on Recursion

Principle, Implementation, Tracing
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Solving a Problem Recursively eﬁiic{f r:,,,nﬂ%“
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Given a big problem:
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Divide it into oj\mngc r E;E;Lﬁ;:{

Assume solutions to smaller problems:

Combine solutions to smaller problems:

...) { /% base case: do something directly #*/ }

m (j);/+ recursive call with strictly smaller value #*/




Tracing Recursion via a Stack

e When a method is called, it is activated (and becomes active)
and pushed onto the stack.

e When the body of a method makes a (helper) method call, that
(helper) method is activated (and becomes active) and
pushed onto the stack.

= The stack contains activation records of all active methods. )
o Top of stack denotes the | current point of execution |.
o Remaining parts of stack are (temporarily) suspended.

e When entire body of a method is executed, stack is popped .

= The | current point of execution |is returned to the new top
of stack (which was suspended and just became active).

e Execution terminates when the stack becomes empty .

Runtime Stack



Recursive Solution: Fibonacci Numbers
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Recursive Solution in Java: Fibonacci Numbers

ifn=1
ifn=2
an_1+Fn_2 ifn>2

int fib (int n) {
int result;
if(n == 1) { /* base case x*/ result = 1; }
else if(n == 2) { /* base case */ result = 1; }
else { /% recursive case */
result = fib (n - 1) + fib (n - 2);
}

return result;

Example: fib(4) . 4%’ p©) |\
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Recursion on an Array: Passing new Sub-Arrays

I void m
if (@edengthe==w0) { |+ base case */ }
else if (avdlength ==1|) { /* base case #*/|}
else {

int[] sub = new int[a.length - 1];

pfor(int 1 = |1|; i < a.length; i ++) { sub[i - 1]
[n(sup)]) )
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Recursion on an Array: Passing Same Array Reference

I
Say al = {}, cors‘i

L Cm\l | e

{ /*‘baée case */ }

{ /% base case */ }

|from + lI, to) } }

8 vef.
sider m(al, 0, al.length - 1)

Say a2 = {A, B, C}, consider m(a2, 0, a2.length - 1)
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Problem: Are [All Numbers [bositive? (Ya: Tobe * 160)
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boolean allPositive(int[] (a) ({ b
¢-b —
return allPositiveHelper @ 0, a.length - 1); ’M( =
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boolean allPositiveHelper (int[] a, int from, int to) { ({’Vfg'f&'ff&{ P’OV-\
if (from > to) { * base case 1: empty range #*/
return true; B t -.Zé mt 0 4{./"40 #. 7
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else if(from == tp) { /* base case 2: rarfge of one element x*/ L
return a[from] J 0; kool f L L L > .Ake
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else { /* recursive case */
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