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ÅProblemas, Algoritmos y Programas

ÅParadigmas y Lenguajes de Programación

Å Ingeniería del Software
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Objetivo
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ÅExponer los conceptos clave para la resolución de problemas por 
medio de sistemas computacionales
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Máquinas Programables
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ÅMáquina

ςDispositivo o instrumento capaz de realizar un cierto trabajo u operación

ςUn proceso de funcionamiento por el cual diferentes operaciones se van 

sucediendo a lo largo del tiempo sucesiva o simultáneamente

ςAtendiendo a su control

ÅManuales (p.e.: máquina de escribir)

πOperador o agente externo invoca operaciones

ÅAutomáticas (p.e: ascensor)

πActúan por si solas, pudiendo responder a estímulos externos 
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Máquinas Programables
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ÅMáquinasautomáticas 

ςFijas

ςProgramables

ÅEjemplo

ςPiano: máquinamanual para reproducir música 

ςCaja de música: máquina automática para producir música

ςReproductor MP3: máquina automática para producir música
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Máquinas Programables
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ÅDependiendo del programa suministrado, la máquina se comporta 
como diferentes máquinas 
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Máquinas Programables
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ÅLa máquina programable por excelencia es el ordenador (antes 
Computador): 

ςMáquina programable 

para el tratamiento 

de la 

información
ORDENADOR

PROCESADOR

MEMORIA

Programa

Datos de 

entrada

Datos de 

salida
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Computadores
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ÅPara realizar un determinado tratamiento de la información 
necesitamos

ςConstruir la máquina base Ą Hardware 

ςIdear y desarrollar el programa Ą Software

ςEjecutar dicho programa en el ordenador (dispositivo)
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ÅPara realizar un determinado tratamiento de la información
necesitamos

ςConstruir la máquina base Ą Hardware 

ςIdear y desarrollar el programa Ą Software

ςEjecutar dicho programa en el ordenador (dispositivo)

Computadores

12

La labor de desarrollar programas recibe habitualmente 

el nombre de programaci ón
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Introducción
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Å ¿Qué es la programación?

ςEs un proceso mediante el cual se codifican una serie de instruccionesen un 

lenguajedeterminado para ser decodificados y ejecutados por un sistema 

computacional, con el fin de resolver un problema o llevar a cabo una función 

específica.

ςDefinir lo que debe hacer el ordenador para resolver un problema concreto, 

utilizando un lenguaje de programación.
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Introducción
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ÅEjemplo
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Introducción
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ÅEjemplo
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Lenguajes de programación
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Código

Máquina

Fragmento de programa 

en C++
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Problemas, Algoritmos y Programas
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ÅDefinición: Problema

ςProposición encaminada a averiguar el modo de obtener un resultado, 

cuando se conocen ciertos datos de partida
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Problemas, Algoritmos y Programas
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ÅTipos de Problemas

ςSin Solución 

ςDeterminados: con una única solución

ςIndeterminados: con un número indefinido de  soluciones
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Problemas, Algoritmos y Programas
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ÅFases para resolver un problema con un 
programa informático:

ςEstudio del problema (ANÁLISIS)

ςDescripción de un método (algoritmo) que lo resuelva 

(DISEÑO)

ςEscritura del algoritmo en un lenguaje de programación 

(CODIFICACIÓN)

ςComprobación del correcto funcionamiento (PRUEBA)
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ÅAnálisis del problema 

ς Consiste en establecer con precisión qué se necesita

ÅEspecificación 

ς Descripción precisa del problema: 

ς - datos de partida

ς - resultado

La definición del problema

20

lenguaje natural 

lenguajes formales

puede resultar impreciso

lógica, matemáticas
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Un ejemplo
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ςDatos

Å2 enteros, dividendo y divisor (D,d)

Åd no nulo

ςResultado

Å2 enteros, cociente y resto (C,R)

Å0 ¢R < d,  tal que   D = d*C + R

Ejemplo de Especificación 
Problema de división euclídea
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Problemas, Algoritmos y Programas

22

Å Algoritmo - Etimología

ςAlhuarizmí: sobrenombre del árabe MuhamedibnMusa (al-Jwarizmi), 

matemático persa. Escribió un tratado sobre la manipulación de números y 

ecuaciones: șKitabal-jabrwȗalmugabalaȚ. ¿Os suena?

Å Definición de Algoritmo (1):

ςDescripción precisa de los pasos que nos llevan a la solución de un problema
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Problemas, Algoritmos y Programas
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Problemas, Algoritmos y Programas
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ÅAlgoritmo ςEjemplo

Inicio

PASO 1. Aflojar los tornillos de la rueda pinchada con 

la llave inglesa.

PASO 2. Ubicar el gato mecánico en su sitio.

PASO 3. Levantar el gato hasta que la rueda pinchada 

pueda girar libremente.

PASO 4. Quitar los tornillos y la rueda pinchada.

PASO 5. Poner rueda de repuesto y los tornillos.

PASO 6. Bajar el gato hasta que se pueda liberar.

PASO 7. Sacar el gato de su sitio.

PASO 8. Apretar los tornillos con la llave inglesa.

Fin

Cambiar una rueda de coche pinchada
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Algoritmo
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Å Definición (2):

ςMétodo tal que partiendo de datos apropiados, conduce sistemáticamente a 

los resultados requeridos en la especificación del problema
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Caracterización 
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ÅLa descripción de un algoritmo afecta a:

ςEntrada (Datos)

ςProceso (Instrucciones)

ςSalida (Resultado)

ÅSe puede decir: 

ςAlgoritmo @función matemática

ςAlgoritmo:    Entrada ­ Salida  (proceso) 

ÅEjemplo: Suma Lenta:    N x N ­N

ςa  +  b ­ c,    c = a + b

Es constructivo: hay 
que precisar también 
el proceso de cálculo
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Características de los algoritmos
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Å Precisión (sin ambigüedad) en cuanto a:

ςOrden: secuencia de pasos que han de llevarse a cabo

ςContenido: qué se realiza en cada paso

Å Determinismo: 

ςDebe responder del mismo modo ante las mismas condiciones

Å Finitud: 

ςDebe tener fin
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Aspectos de un algoritmo
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ÅObligatorios

ςCorrección: respecto a las  especificaciones

ςComplejidad: recursos que un algoritmo necesita. En máquinas secuenciales 

(tiempo y memoria)

ÅDeseables

ςGeneralidad: sirva para una clase de problemas lo más amplia posible

ςEficiencia: será más eficiente en la medida que necesita de menos pasos   
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Lenguajes Algorítmicos
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ÅSirven para describir un algoritmo

ÅSon más precisos que el lenguaje natural, pero menos rígidos (o 
formales) que un lenguaje de programación
ÅSe les considera un lenguaje intermedio

ÅTienen cierta independencia de los lenguajes de programación
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Problemas, Algoritmos y Programas
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ÅAlgoritmo ςEjemplo (pseudocódigo)

Inicio

Dormir

hacer 

Dormir

hasta que suene el despertador.

Mirar la hora.

¿Hay tiempo suficiente?

Si hay, entonces 

Ducharse.

Vestirse.

Desayunar.

Si no,

Vestirse.

Cepillarse los dientes.

Despedirse de la familia.

¿Hay tiempo suficiente?

Si hay, entonces

Caminar a la estación de metro.

Si no , 

Correr hacia la estación de metro.

Hacer 

Esperar el metro

Ver a las demás personas que esperan el metro y ver 

continuamente cuánto falta para que llegue el metro.

Hasta que pase un metro hacia Manuel Becerra

Subirse al metro.

Mientras no llegue a Manuel Becerra 

hacer

Seguir en el metro.

Hacer cualquier cosa con el móvil como todos los demás.

Bajarse.

Salir de la estación y entrar a la universidad.

Fin

Un estudiante se encuentra en su casa (durmiendo placenteramente) 
y debe ir a la URJC (a clase de programación!!!), ¿qué debe hacer?
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Ejemplo: Algoritmo SumaLenta
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Sean a, b  ÍN

Leer a y b
a « a-1

Mientras a 0̧, hacer     
b « b+1

Escribir b

Algoritmo Suma lenta (Pseudocódigo)

Partimosde doscantidades: a y b. Elmétodode sumalenta consiste
en ir pasandode a a b una unidadcadavez,de forma que cuando
a=0, el resultadoseráel valordeb
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Lenguajes Algorítmicos
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ÅEjemplo 

ςPseudocódigo, diagramas de flujo
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Algoritmo: definición formal
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ÅEs una cuádrupla que contiene los siguientes elementos:

ςConjunto de los estados que pueden presentarse en todo momento

ςIdentificación de estados iniciales

ςIdentificación de estados finales

ςFunción de transición entre estados
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Algoritmo: definición formal
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ÅUn estado se define por una tupla de cuatro elementos

ςMarca de la posición del algoritmo en la que se define el estado

ςDatos de entrada

ςResultados emitidos

ςValores de las variables que entran en juego
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Ejemplo: Algoritmo SumaLenta
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Å
Ejemplo

Estados de cómputo (Suma lenta)

Posición E S a b

1 [2 3¾] [] ¿ ¿

2 [] [] 2 3

3 [] [] 1 3

4 [] [] 1 4

5 [] [] 0 4

6 [] [] 0 5

7 [] [5¾] 0 5

Datos de entrada

Valores de los datos

[a,b]

Resultados emitidos

Sean a, b  ÍN

Leer a y b
a « a-1

Mientras a 0̧, hacer     
b « b+1

Escribir b
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Algoritmo
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ÅEjercicio

ςEscribir un algoritmo que realice la suma 

de todos los números pares entre 2 y 1000.
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Problemas y Algoritmos
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Å Algunos problemas tienen distintas soluciones algorítmicas 

ςEjemplo

ÅMáximo común divisor (MCD)

πPor descomposición en factores primos

πUsando el algoritmo de Euclides

πUsando el mínimo común múltiplo

Å Algunos problemas NO tienen solución algorítmica 

ςEjemplo 

ÅProblema de la parada (encontrar un algoritmo que determine si otro algoritmo finaliza o no con unos 

determinados datos de entrada)
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Problemas, Algoritmos y Programas
όwŜǎǳƳƛŜƴŘƻ Χύ
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Å Definición de Programa

ςConjunto de instrucciones precisas, en un lenguaje entendible por la computadora

Å Programación

ςProceso de construcción de programas

Å Fases:

ςAnálisisdel problema

ςSolución conceptual del problema - Diseño

ςEscritura del algoritmo en un lenguaje de programación ȓCodificación

ςComprobación de resultados - Prueba
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Lenguajes de Programación
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ÅDefinición de Lenguaje de Programación:

ςUn lenguaje artificial, diseñado para representar algoritmos de forma 

inteligible para las computadoras

ÅLPsvs lenguaje natural

ςLPsson más formales y rigurosos

ςLPsson más simples en su sintaxis y semántica
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Lenguajes de Programación

41

ÅAlgunas características relevantes:

ςSintaxis

ςSemántica

ςTraducción y Ejecución

ςErrores y cómo subsanarlos
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Sintaxis
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ÅEspecifica inequívocamente cómo están construidos los 
programas de un LP

ÅEspecificación de la sintaxis

ςGramáticas (BNF)

ςDiagramas Sintácticos
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Semántica
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ÅAsigna un significado a cada tipo de construcción de un LP

ÅFormas de especificación:

ςejemplos (y contraejemplos) en los manuales

ςdefinición formal

ÅEjemplo                 

write (óholaô);

write (óholaô);

holahola hola

hola
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Traducción y Ejecución
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ÅEl lenguaje de alto nivel ha de traducirse al lenguaje de la máquina

ÅFormas de traducción:

ςCompilación:

ÅTodo el código fuente (en un archivo) se traduce a código ejecutable (en otro archivo)

ÅSe ejecuta dicho código ejecutable

Programa 

fuente

Programa 

objeto
Compilador

Código fuente Código ejecutable
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Traducción y Ejecución
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ςInterpretación:

1. Se traduce 
una instrucción 

del código 
fuente

2. Se ejecuta 
dicha 

instrucción

3. Se repiten 1 y 
2 con todas las 
instrucciones 

del código
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Errores
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ÅErrores de compilación

ςSurgen a la hora de traducir (șcompilarȚ) el código fuente

ςErrores sintácticos, de tipo, etc.

ÅErrores de ejecución

ςSurgen al ejecutar el código ejecutable

ςOperaciones ilegales (división por cero), errores lógicos etc.
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Evolución de los LP
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ÅMotores que impulsan la evolución de los lenguajes de 
programación:

ςAbstracción

ςEncapsulación

ςModularidad

ςJerarquía
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Evolución de los LP
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ÅAbstracción: 

ςProceso mental por el que el ser humano extrae las características esenciales 

de algo, e ignora los detalles superfluos

ÅEncapsulación: 

ςProceso por el que se ocultan los detalles de las características de una 

abstracción 
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Evolución de los LP
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ÅModularización: 

ςProceso de descomposición de un sistema en un conjunto de elementos 

poco acoplados (independientes) y cohesivos (con significado propio) 
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Evolución de los LP
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ÅJerarquía: 

ςProceso de estructuración por el que se organizan un conjunto de elementos 

en distintos niveles, atendiendo a determinados criterios (responsabilidad, 

composición, etc.)
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Evolución de los LP
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Progr. 
Estructurada

Prog. Modular
Prog. Con 
¢!5Ωǎ

Programación 
Orientada a 

Objetos

tiempo

Lenguaje 
Código 

Máquina

Lenguaje 
Ensamblador

Lenguaje de 
Alto Nivel
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Paradigmas de programación
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ÅDefinición:

ςUna colección de patrones conceptuales que moldean la forma de razonar 

sobre problemas, de formular algoritmos y, a la larga, de estructurar 

programas

ÅParadigmas:

ςProgramación imperativa

ςProgramación funcional

ςProgramación lógica
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Programación funcional
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ÅBasada en la noción de funcionmatemática

ςf: Dominio ­ Rango

ÅProgramar:

ςDefinir funciones básicas (con parámetros)

(p.e. por enumeración)

ςDiseñar funciones complejas 

(p.e. por comprensión)

ςEvaluar las funciones sobre los datos de entrada
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Programación lógica
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ÅBasada en la inferencia automática en
(un subconjunto de) lógica de 1er orden

ÅProgramar:

ςDefinir hechos (predicados básicos)

ςDiseñar implicaciones para definir predicados complejos

ςDeterminar la verdad de los predicados para individuos concretos
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Programación imperativa
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ÅBasada en el modelo von Neumann

ςUn conjunto de operaciones primitivas

ςEjecución secuencial

ÅAbstracción

ςVariables, expresiones, instrucciones

ÅProgramar:

ςDeclarar variables necesarias

ςDiseñar una secuencia adecuada de instrucciones (asignaciones)
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Paradigmas y lenguajes
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Prog.

Imperativa

Prog.

Lógica
(P.Declarativa)

Prog.

Funcional
(P.Declarativa)

Prog. orientada 
a objetos

Prolog++

CLOS

Smalltalk

C++

Java Eiffel

Prog.
Concurrente

Ada-95

Haskel

Dephi

LISP

Prolog

Pascal FC

C

PASCAL

Fortran

COBOL

Ada

Hope

Ciao-Prolog
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Ingeniería del Software
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ÅDefinición (Bauer, 1969):

ςEl establecimiento y uso de principios robustos de la ingeniería a fin de 

obtener económicamente software que sea fiable y que funcione 

eficientemente sobre máquinas reales

ÅDefinición (IEEE, 1993):

ςLa aplicación de un enfoque sistemático, disciplinado y cuantificable hacia 

desarrollo, operación y mantenimiento de software
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Fases de un desarrollo sistemático
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Planificación Análisis

Diseño Especificación

Validación Mantenimiento
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Planificación
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ÅDeterminar las necesidades de programación

ÅEstimación de recursos de desarrollo

ÅPredicción aproximada de coste y tiempo

ÅDeterminar si el desarrollo del software es viable económicamente
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Análisis de requerimientos
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ÅDefinir detalladamente las funciones de cada módulo, de acuerdo 
con los deseos del cliente 

ÅDefinir detalladamente el trabajo conjunto de los distintos 
módulos

ÅDefinir criterios y sistema de validación

ÅRedactar especificaciones detalladas del funcionamiento general 
del software 
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Diseño

61

ÅDiseñar el conjunto de bloques o módulos

ÅSe dividen en partes o tareas

ÅSe asignan tareas a equipos de trabajo, que las desarrollan y 
prueban
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Codificación
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ÅEscribir los algoritmos en el lenguaje de programación elegido

Å Integrar las partes para que formen un programa completo
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Validación
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ÅAplicar el sistema de pruebas descrito en la fase de análisis de 
requerimientos

ÅMétodos de validación

ςPruebas (tests), inspecciones ...

ςVerificación formal

ÅObjetos de validación:

ςLos módulos de programa

ςLas conexiones entre ellos (integración)

ςLa aplicación entera
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Mantenimiento

64

ÅRedactar la documentación actualizada 

Å Iniciar la explotación

ÅDetectar y subsanar errores cometidos en etapas anteriores

ÅAdaptar la aplicación a requisitos cambiados
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Wrap-up

65

ÅLos ordenadores son capaces de desempeñar tareas porque 
alguien les ha dicho cómo hacerlas

ςAlguien ha recogido las instrucciones en un programa

ςAlguien que es capaz de:

ÅDescomponer problemas grandes en problemas más pequeños que se resuelven con 

soluciones paso a paso

ÅExpresar esos pasos en un lenguaje muy particular y preciso (un lenguaje de 

programación)
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Wrap-up

66

ÅDe nuestra mente al procesador

ςCompilador: código a código objeto (human-friendlya computer-friendly)

ςMáquina Virtual: recorre las instrucciones (computer-friendly)

ςAPI (ApplicationProgrammingInterface): montones de código disponible 

para ser utilizado
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WrapUp

67

MyFile.java

MyFile.class

Código Fuente

Bytecode
Código Objeto

Compilador ñnormalò

Compilador 

Java
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WrapUp

68

ÅBytecode

ςEl códigofuente (.java) de nuestro programa describe las operaciones que 

debe hacer el ordenador

ςEl compilador traduce el código fuente a Bytecode(.class) que explota cada 

instrucción en un conjunto de diminutos pasos que el procesador puede 

llevar a cabo 

ÅTrasiego de datos a memoria

ÅOperaciones con esos datos (ȟ)
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ÅEjemplo Bytecode
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WrapUp

70

Ejecución de un programa con 
la mayoríade Lenguajes de 
Programación

Ejecución de 
un programa Java

Código Fuente

Código Objeto

Bytecode
Código Objeto
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WrapUp

71

ÅEjecución de un programa en Java

Write Once, Run Anywhere



Introducciona la programación

Fundamentos de la programación



ResearchGroup

1: Types, Variables, Operators
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Goal

74

LearnenoughJava to do somethinguseful

Examples

ςAutomatemathematicaloperations

ςProcessdata

ςCreateand playaroundwith objects

ςDraw somegraphics
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Assignments

75

ω ±ƛŜǿ ŀƴŘ ǎǳōƳƛǘ Ǿƛŀ Codeboard.io

ω /ƻƭƭŀōƻǊŀǘŜ ǿƛǘƘ ƻǘƘŜǊǎ 

ω ²ǊƛǘŜ ȅƻǳǊ own code 

ω aǳǎǘ ǎǳōƳƛǘ ŜǾŜǊȅ ŀǎǎƛƎƴƳŜƴǘ 
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TheComputer

76

Central  
Processing Unit  

(CPU)

Input/Output  
(IO) Devices

Memory
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CPU Instructions

77

Read location x

Read location y

Add

Write to location z

z = x + y
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ProgrammingLanguages

78

ωEasier to understand than CPU instructions

ωNeeds to be translated for the CPU to 
understandit
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Java

79

ωάaƻǎǘ ǇƻǇǳƭŀǊέprogramminglanguage

ωwǳƴǎ ƻƴ ŀ άǾƛǊǘǳŀƭ ƳŀŎƘƛƴŜέ(JVM)

ωMore complex than some others(eg.Python)

ωSimpler than others (eg.C++)
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Java

80

What isJava

ςObjectOrientedprogramminglanguage

from the90s

ςA programmingtool developdby13 

peoplemangedbyJames Goslingfor

the *7 project

ςSyntacticallysimilar to C/C++ but muchmore simple

ςPlatformindependent: Țwrite once, run anywhereȚ 

ςOakĄ Green Ą Java

ÅJustAnotherVague Acronym

ÅJames Gosling, Arthur Van Hoff, Andy Bechtolsteim
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Java

81

Java history

ςJava 1.0 -1995

ςJava 1.1 - 1997

ςJava 1.2 - 1998 (Playground) Ą Java 2

ςJava 1.3 - 2000 (Kestrel)

ςJava 1.4 - 2002 (Merlín)

ςJava 1.5 - 2004, (Tiger) Ą Java 5

ςJava 1.6.0 - 2006, (Mustang) Ą Java 6

ςJava SE7 - 2011, (Dolphin) Ą Java 7

ςJava SE8 - 2014, (Spider) Ą Java 8
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CompilingJava

82

Java Virtual Machine

ςA JVM isneededto run a Java program

SourceCode  
(.java)

ByteCode  
(.class)

javac java
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CompilingJava

83

Compilador Java

Traduce código fuente a código 
intermedio.

Interprete de Java

ByteCodes interpretados 
(ejecutados)
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CompilingJava

84

Bytecode

ςNativelanguagefor anyJVM. 

ςA Java programrunsin any

platform
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FirstProgram

85

class Hello {

public static void main ( String [] arguments )

{

// Program execution begins here

System . out . println ( " Hello

world ." );

}

}
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ProgramStructure

86

class CLASSNAME{

public static void main ( String [] 

arguments ) {

STATEMENTS

}

}
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Output

87

System.out.println(some String) outputs to  the
console

Example: 

ςSystem.out.printlnόάƻǳǘǇǳǘέύΤ
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SecondProgram

88

class Hello2 {

public static void main ( String [] arguments ) {  

System . out . println ( " Hello world ." ); // Print once 

System . out . println ( "Line number 2" ); // Again !

}

}
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Types

89

Kinds of values that can be stored and manipulated.

ςboolean: Truth value (true or false).  

ςint: Integer (0, 1, -47).

ςdouble: Real number (3.14, 1.0, -2.1).

ςString: Text (șhelloȚ, șexampleȚ).
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Variable declaration

90

Namedlocationthat storesa valueof oneparticular type.

ςForm:

ÅTYPENAME;

ςExample

Startwith lower case and use anuppercase for everyƴŜǿ άwordέ

ςUse intuitiveand significativenamesfor variables

String foo ;
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Assignment

91

Use = to give variables avalue.

ςComputes right part of the assignment and assigns the result to the 
variable on the left 

Example:  

String foo ;

foo = "IAP 6.092" ;

foo

foo

ñIAP 6.092ò
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Assignment

92

Can be combined with avariable  declaration.

Example

double badPi = 3.14;  

boolean isJanuary = true;
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class Hello3 {

public static void main ( String [] arguments ) 

{  

String foo = "IAP 6.092" ;

System . out . println ( foo );

foo = " Something else " ;

System . out . println ( foo );

}

}
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Operators

94

Symbols that performsimplecomputations
ςSimple arithmetic

ςCombinedarithmetic
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StringConcatenation(+)

95

The+ operatorisoverriden

ςConventionaladdoperatorwhenusedwith numbers

ςStringconcatenationwhenusedwith Strings

int a = 3;        

int b = 2;        

int c = a + b;        

// c = 5        

String text = a + "000" + b;                

// text = ñ30002ñ

System.out.println (c);        

System.out.println ( text );
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Operators

96

R
e

la
ti
o

n
a

l
L

o
g

ic
a

l
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Truthtables

97

A B A OR B A B A AND B A NOT A

F F F F F F F V

F V V F V F V F

V F V V F F

V V V V V V
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Order of Operations

98

Follows standard (math) rules:

1. Parentheses

2. Arithmethicoperators

1. Multiplication and division

2. Addition and subtraction

3. Relational operators

4. Logic operators
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Operators

99

Whichis the resutof the followingexpression?
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Operators

100

Whichis the resutof the followingexpression?

млғҐнϝрϧϧоғпμμΗόуҔтύϧϧоϝнғҐпϝнπм
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Operators

101

Whichis the resutof the followingexpressions?

Datos Expresión Resultado

int x = 3;

int y = 6;
!(x<5)&&!(y>=7)

!(3 < 5) && !(6 >= 7)

!(TRUE) && !(FALSE)

FALSE && TRUE

FALSE

int i =22;

int j =3;
!((22>4)||(3<=6))

!((22>4)||(3<=6))

!( (TRUE) || (TRUE))

! (TRUE)

FALSE

int a =34;

int b =12;

int c =8;

!(a+b==c)||(c!=0)&&(b- c>=19)

!( a+b==c)||(c!=0)&&(b - c>=19)

! (34 + 12 == 8) || (8 != 0) && (12 ï 8 >= 19)

! (FALSE) || (TRUE) && (FALSE)

FALSE



@URJC | @ISE_URJC | @jmvarawww.ise.edu.es

Operators

102

Whichis the resutof the followingexpressions?

Expresión Resultado

( i >= 6) && (c == ówô)

( i >= 6) || (c == 119)

(f < 11) && ( i > 100)

(c != ópô) || ((i + f) <= 10)

i + f <= 10

i >= 6 && c == ówô

c != ópô || i + f <= 10

int i = 7;

float f = 5. 5F;

char c = ówô;
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class DoMath {

public static void main ( String [] arguments ) {  

double score = 1.0 + 2.0 * 3.0 ;  

System . out . println ( score );

score = score / 2.0 ;  

System . out . printl n( scor e);

}

}
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class DoMath2 {

public static void main ( String [] arguments ) {  

double score = 1.0 + 2.0 * 3.0 ;

System . out . println ( score );

double copy = score ;

copy = copy / 2.0 ;  

System . out . println ( copy );  

System . out . printl n( scor e);

}

}
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Handson

105

EveryJava programmustcontainsat leastoneClass

ςJava methodscontainer

A Java file couldcontainseveralclasses, but just oneof them being
Public

ςFile namemustbe thatof thePublicclass(ClassName.java)
public class PayrollApp {

public static void main(String[] args) {

int hours = 40;

double payRate = 25.0, grossPay ;

grossPay = hours * payRate;

System.out.print( ǌGross Pay: $ǌ);

System.out.println(grossPay);

}

}
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Handson

106

Definingclasses

ςClassdefinitionstartswith theClasskeyword

ςEverydeclarationand instructionislocatedbetweenthestartand end

bracketsof theclass

ςTheyare referredto as thebodyof theclass

public class PayrollApp {

public static void main(String[] args) {

int hours = 40;

double payRate = 25.0, grossPay ;

grossPay = hours * payRate;

System.out.print( ǌGross Pay: $ǌ);

System.out.println(grossPay);

}

}

Body

Class
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Handson

107

Themainmethod

ςEveryprogramneedsa mainmethod

ςIt isthestartingpointof theprogram

ςAlwaysthesameheading

ςAlwaysinvokedwhentheprogramisrun

public class PayrollApp {

public static void main (String[] args) {

int hours = 40;

double payRate = 25.0, grossPay ;

grossPay = hours * payRate;

System.out.print( ǌGross Pay: $ǌ);

System.out.println(grossPay);

}

}
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Punctuation| Indentation

108

Eachpair of bracketsidentifiesa codeblock

Codeinsideeachblock is indentedto easeidentificaction

class DoMath2 {

public static void main ( String [] arguments ) {  

double score = 1.0 + 2.0 * 3.0 ;

System . out . println ( score );

double copy = score ;

copy = copy / 2.0 ;  

System . out . println ( copy );  

System . out . printl n( scor e);

}

}
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Comments

109

Human readableinformation in the code

ςCommentsare intendedto introduce informationthatwill be ignoredby the

compilerinsidethecode

ςEndline comment(//)

ςBlock comment(/* ȟ */)

ςJavadoc comment (/** ...*/)

int usu = 0; // el número de usuarios
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Handson

110

Punctuationsymbols havewell-definedpurposes

ς; Ą endof instruction

ςșȚ Ą Stringsare locatedbetween

ς{} Ą blocks delimitation

ς() Ą methodsarguments

ς[ ] Ą arraysindexing

Theyalsoguideindentationand easethe identificationof the
different blocks
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1: Types, Variables, Operators



2: More types,Methods,  Conditionals
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Outline

113

Å Lecture 1 Review

Å More types

Å Methods

Å Conditionals
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Types

114

Kinds of values that can be storedand
manipulated.

boolean: Truth value (true or false).

int: Integer (0, 1,-47).

double: Real number (3.14, 1.0,-2.1).

String: ¢ŜȄǘ όάƘŜƭƭƻέΣάŜȄŀƳǇƭŜέύΦ
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Variables

Named location that stores avalue

Example:
String

String

a = ñaò;

b = ñletterbò;

a = ñletteraò;

String c = a + ñ and ñ +b;

115
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Operators

Symbols that perform simplecomputations

ςAssignment: = 

ςAddition: +

ςSubtraction: -

ςMultiplication: *  

ςDivision: /

116
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class GravityCalculator {

public static void main(String[] args) {  

double gravity = - 9.81 ;

double initialVelocity = 0.0 ;  

double fallingTime = 10.0 ;  

double initialPosition = 0.0 ;

double finalPosition = .5 * gravity * fallingTime *

fallingTime;

finalPosition = finalPosition +

initialVelocity * fallingTime;  

finalPosition = finalPosition + initialPosition;  

System .out.println( "An object's position after " +  

fallingTime + " seconds is " +

finalPosition + ñm." );

}

}

Exercise1

117
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double finalPosition = .5 * gravity * fallingTime *

fallingTime ;

finalPosition = finalPosition + initialVelocity 

* fallingTime;  

finalPosition += initialPosition;  

double finalPosition = .5 * gravity * fallingTime *

fallingTime ;

finalPosition = finalPosition + initialVelocity 

* fallingTime;  

finalPosition = finalPosition + initialPosition;  

Exercise1

OR
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Questions from lastlecture?

119
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Outline

Å Lecture 1 Review

Å More types

Å Methods

Å Conditionals
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Division

Division όάκέύ operates differentlyon integers and on
doubles!

Example:

double a = 5.0/2.0; // a =2.5
int b = 4/2;  // b = 2

int c = 5/2;  // c =2

double d = 5/2; // d= 2.0

121
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Order of Operations

Precedence like math, left to right  

Right hand side of = evaluatedfirst  

Parenthesis increaseprecedence

double  

double

x = 3 / 2 + 1; // x = 2.0  

y = 3 / (2 + y1); // = 1.0

122
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MismatchedTypes

Java verifies that types alwaysmatch

String five = 5; // ERROR!

123
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Conversionby casting

What isa casting?

ςTakinganObjectof oneparticular typeand șturningit intoȚ anotherObject

type.
int a = 2; // a = 2

double a = 2; // a = 2.0 Implicit

i nt a = 18.7; // ERROR

int a = (int)18,7: // a = 18 

double a = 2/3; // a = 0.0

double a = ( double )2/3; // a = 0.666 ...

double d = 5.25;

int i = ( int ) d; // d = 5 (Explicit) DOWNCAST

int d = 5;

double i = d; // i = 5.0 (Implicit) UPCAST
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Outline

Å Lecture 1 Review

Å More types

Å Methods

Å Conditionals
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Java Methods

ςA collectionof statementsthat are groupedtogether to perform an

operation. 

ÅSystem.out.println()Ą

πThe systemactuallyexecutesseveralstatementsin order to displaya messageon the console.

ςTheonly requiredelementsof a methoddeclarationare the method's

return type, name, a pair of parentheses, (), and a bodybetweenbraces, {}.

Methods

126
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Parts

class Main {

public static void main( String[] arguments ) 

{

System.out.println (ñHello World ò);

}

Methods

127
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Methods

128

Method declarationshavesixcomponents:

ςModifiers.

ςThereturntype(or void).

ςThemethodname.

ςTheparameterlistin parenthesis.

ςAn exceptionlist.

ςThemethodbody, enclosedbetweenbraces.

class Main {

public static void main( String[] arguments ) 

{

System.out.println (ñHello World ò);

}
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AddingMethods

public static void NAME() {

STATEMENTS

}

To call a method:

NAME();

129
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class NewLine {

public static void newLine() {

System.out.println ("");

}

public static void threeLines() {

newLine (); 

newLine (); 

newLine ();

}

public static void main(String[] arguments) {

System.out.println ("Line 1");  

threeLines ();  

System.out.println ("Line 2");

}

}

Methods

130
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Parameters

public static void NAME( TYPE NAME) {

STATEMENTS

}

To call:

NAME(EXPRESSION);
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class Square {

public static void printSquare(int x) {

System.out.println(x*x);

}

public static void main(String[] arguments) {  

int value = 2;

printSquare(value);  

printSquare(3);  

printSquare(value*2);

}

}

Parameters

132
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²ƘŀǘΩǎwronghere?

class Square {

public static void printSquare(int x) {

System.out.println(x*x);

}

public static void main(String[] arguments) {  

printSquare( òhello ò);  

printSquare( 5.5 ); 

}

}

Parameters

133
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²ƘŀǘΩǎwronghere?

class Square {

public static void printSquare( double x) {

System.out.println(x*x);

}

public static void main(String[] arguments) {  

printSquare( 5);  

}

}

Parameters

134
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Multiple Parameters

[é] NAME( TYPE NAME, TYPE NAME) {

STATEMENTS

}

To call:

NAME(arg1, arg2 );

135
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class Multiply {

public static void times (double a, double b) {

System.out.println(a * b);

}

public static void main(String[] arguments) {

times (2, 2);

times (3, 4);

}

}

Multiple Parameters

136
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ReturnValues

public static TYPE NAME() {

STATEMENTS

return EXPRESSION;

}

void meansòno returned valueó
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class Square3 {

public static void printSquare(double x) {

System.out.println(x*x);

}

public static void main(String[] arguments) {

printSquare(5);

}

}

class Square4 {

public static double square(double x) {

return x*x;

}

public static void main(String[] arguments){  

System.out.println(square(5));  

System.out.println(square(2));

}

}

ReturnValues
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VariableScope

Variables live in the block ({}) wherethey are 
defined(scope)

ςScopestartswherethe variable isdeclared

ςΧ ŀƴŘ ŜƴŘǎ ǿƘƛǘƘ ǘƘŜ ōƭƻŎƪ ǿƘŜǊŜ ƛǘ ǿŀǎ ŘŜŎƭŀǊŜŘ 

ς(the variable lives within the block)

Method parametersare like defininga new variable 
in the method

139
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class SquareChange {

public static void printSquare(int x) {  

System.out.println("printSquare x = " + x);  

x = x * x;

System.out.println("printSquare x = " + x);

}

public static void main(String[] arguments) {  

int x = 5;

System.out.println("main x = " + x);  

printSquare(x);  

System.out.println("main x = " + x);

}

}

Variable Scope

140
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class Scope {

public static void main(String[] arguments) {  

int x = 5;

if (x == 5) {  

int x = 6;  

int y = 72;

System.out.println("x = " + x + " 

y = " + y);

}

}

System.out.println("x = " + x + " y = " + y);

}

Variables Scope

141
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Methods: BuildingBlocks

Methodsas the wayof encapsulatingfunctionality

ςBig programsare builtout of smallmethods

ςMethodscan be individuallydeveloped, testedand  reused

ςUserof methoddoesnot needto knowhow it works

ÅBlack box operations

ςIn ComputerScience, thisiscalledșabstractionȚ
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MathematicalFunctions

Encapsulated
functionalitythat we
can use without
havingto master 
innerdetails

public class Main {

public static void main ( String [] arguments ) {        

int x = 90;        

Math.sin (x);        

Math.cos ( Math.PI / 2);

Math.pow (2, 3);

System.out.println (...); }

}

}
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Outline

Å Lecture 1 Review

Å More types

Å Methods

Å Conditionals
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if statement

if ( CONDITION) {

STATEMENTS

/* statements performed

when the boolean expression

results true */

}
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public static void test ( int x ) {

if ( x > 5) {

System . out . println ( x + " is > 5" );

}

}

public static void main ( String [] arguments ) {

test ( 6);

test ( 5);

test ( 4);

}

if statement

146



@URJC | @ISE_URJC @jmvarawww.ise.edu.es

Comparisonoperators

x > y: x is greater than y

x < y: x is less than y

x >= y: x is greater than or equal to x

x <= y: x is less than or equal to y

x == y: x equals y

( equality: ==, assignment: = )
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Booleanoperators

&&: logical AND

||: logical OR

if ( x > 6 && x < 9) {

é

}

if (x > 6) {

if (x < 9) {

é

}

}
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else

if ( CONDITION) {

STATEMENTS

} else {

STATEMENTS

/* performed when CONDITION is

not true */

}
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public static void test ( int x ) {

if ( x > 5) {

System . out . println ( x + " is > 5" );

} else {

System . out . println ( x + " is not > 5" );

}

}

public static void main ( String [] arguments ) {

test ( 6);

test ( 5);

test ( 4);

}

else
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elseif

if ( CONDITION) {

STATEMENTS

} else if ( CONDITION) {

STATEMENTS

} else if ( CONDITION) {

STATEMENTS

} else {

STATEMENTS

}
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public static void test ( int x) {  

if ( x > 5) {

System . out . println ( x + " is > 5" );

} else if ( x == 5) {

System . out . println ( x + " equals 5" );

} else {

System . out . println ( x + " is < 5" );

}

}

public static void main ( String [] arguments ) {

test ( 6);

test ( 5);

test ( 4);

}

else
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Questions?

153



ResearchGroup

3: Loops, Arrays
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Assignment2

155

Foo Corporationneeds a program to calculate

how much to pay theiremployees.

1. Pay = hours worked x basepay

2. Hoursover40getpaid1.5the basepay

3. Thebasepaymustbeno lessthan$8.00

4. Thenumberof hoursmustbeno morethan60



@URJC | @ISE_URJC | @jmvarawww.ise.edu.es

Frequent Issues(I)

156

Thesignatureof the mainmethodcannotbe  
modified.

public static void main( String [] arguments) {

...

}
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Frequent Issues(II)

157

Return values: if you declare that the method is not void,  then 
it has to return something!

public static int pay ( double basePay , int hours ){

if ( basePay < 8.0)

return - 1;

else if (hours > 60)

return - 1;

else {

int salary = 0;

é

return salary;

}
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Frequent Issues(III)

158

Don'tcreateduplicatevariableswith the same  
name

public static int pay ( double basePay , int hours ){

int salary = 0; // OK

int salary = 0; // salary already defined!!

int salary = 0; // salary already defined!!

}
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Frequent Issues(III)

159

class WeeklyPay {

public static void pay ( double basePay , int hours ) {

if ( basePay < 8.0) {

System.out.println ( " You must be paid at least $8.00/hour" );

} else if (hours > 60) {  

System.out.println ( "You can't work

more than 60 hours a week" );

} else {

int overtimeHours = 0;  

if (hours > 40) {

overtimeHours = hours - 40;  

hours = 40;

}

double pay = basePay * hours;

pay += overtimeHours * basePay * 1.5;

System.out.println ( "Pay this employee $" + pay);

}

}

public static void main( String [] arguments) {  

pay(7.5, 35);

pay(8.2, 47);

pay(10.0, 73);

}

}
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Whatwe have learned so far

ǒ Variables &types

ǒ Operators

ǒ Type conversions &casting

ǒ Methods &parameters

ǒ If statement
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¢ƻŘŀȅΩǎTopics

161

ǒGood programmingstyle

ǒ Loops

ǒArrays
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Good ProgrammingStyle
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Good programmingstyle

163

Thegoalof goodstyleisto makeyour

code morereadable.

By you and byothers.
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Rule #1: use good (meaningful) names

164

String a1; 

int a2;

double b; // BAD!!

String firstName ; // GOOD

String lastName ; // GOOD

Int temperature ; // GOOD
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Rule #2: Useindentation

165
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Rule #3: Usewhitespaces
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Put whitespaces in complexexpressions

// BAD!! 

double cel =fahr*42.0/(13.0 - 7.0); 

// GOOD 

double cel = fahr * 42.0 / (13.0 - 7.0); 
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Rule #4: Usewhitespaces

167

Put blank lines to improve readability:

public static void main (String[] arguments) { 

int x = 5; x = x * x; 

if (x > 20) {

System.out.println (x + ñ is > 20.ò); 

}

double y = 3.4; 

}
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Rule #5: Do not duplicate tests

168

if ( basePay < 8.0) { 

... 

} 

else 

if (hours > 60) { 

... 

} 

else 

if ( basePay >= 8.0 && hours <= 60) { 

... 

} 
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Rule #5: Do not duplicate tests

169

if ( basePay < 8.0) { 

... 

} 

else 

if (hours > 60) { 

... 

} 

else 

if ( basePay >= 8.0 && hours <= 60) { 

... 

} 
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Good programming style(summary)

170

Use goodnamesfor variables and methods

Use indentation

Addwhitespaces

Don't duplicatetests



Loops
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Loops

172

What if youwant to do it for200 Rules?

static void main ( String [] arguments ) { 

System.out.println (ñRule #1ò); 

System.out.println (ñRule #2ò); 

System.out.println (ñRule #3ò); 

}
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Loops

173

Loopoperatorsallowto loop throughablock

of code.

Thereareseveralloopoperatorsin Java.
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The whileoperator

174

Allowsa programmerto statethat anaction(or a block of them) will
be executedas longas certainconditionismet

while ( condition ){

STATEMENTS;

}

Mustbe a booleanexpression
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The whileoperator

175

Countcarefully

Makesurethat your loop has a chance to finish

ςMeeting the conditionhas to be closeras the numberof iterationsgrows

int i = 0; 

while (i < 3) { 

System.out.println (ñRule #ñ + i); 

i = i+1; 

} 
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The for operator

176

Executeanstatement(or block of them) a givennumberof times

for ( initializa tion ; condition ; update ){

STATEMENTS; 

}
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The for operator

177

for ( int i = 0 ; i < 3 ; i = i + 1 ){

System.out.println (ñRule #ò + i );

}

The initializationexpression

marksthe start of the loop.

In general, it consistsof declaring

and initializinga variable so-called

control variable

Condition is a boolean

expression, whichis computedat 

the endof eachiteration.

If it yieldstrue, anotheriteration

comes 

Theupdateexpressionis

executedat the endof each

iteration.

In general, it consistsof increasing

the control variable

i = i+1 may be replaced byi++
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For

178

ςPrintallthe integersbetween1 and 20

ςPrintalltheevennumbersbetween20 and 2)

for( int i = 1 ; i <= 10 ; i ++)

{

System.out.println ( i );

}

for( int i = 20 ; i >=0; i - = 2 )

{

System.out.println ( i );

}
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BranchingStatements

179

Onemight want to leavethe loop, eventhoughthe conditionhas not
beenmet yet

ςbreakterminatesa foror whileloop

for ( int i =0; i <100; i ++) { 

if( i == 50) 

break;

System.out.println (ñRule # ò + i ); 

}



@URJC | @ISE_URJC | @jmvarawww.ise.edu.es

BranchingStatements

180

Onemight want to leavethe currentstatementand godirectly to the
nextone

ςcontinueskipsthecurrentiterationof a loop and proceedsdirectlyto the

next iteration

for ( int i =0; i <100; i ++) { 

if( i == 50) 

continue;

System.out.println (ñRule # ò + i ); 

}
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Embeddedloops

181

Scopeof the variabledefinedin the initialization(control variable):  
respectiveforblock

for ( int i = 0; i < 3; i++) {

for ( int j = 2; j < 4; j++) { 

System.out.println (i + ñ ñ+ j); 

} 

}
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do - while

182

Regarding while loops, the statements are alwaysexecuted at least 
once

ςSince condition is not computed until the end of the first iteration

do {

STATEMENTS; 

}while( condicion );
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do - while

183

Example

ςWrite downnumbersbetween1 and 10;

int i= 1;

do {

System.out.println (i);

i++;

} while (i <= 10);
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Tips

184

Wǳǎǘ ǿƘƛƭŜ ƭƻƻǇ ŜƴŘǎ ǿƛǘƘ ΨΤΩ

for ( int i =0; i <10; i ++);

{

System.out.println (" i is " + i );

}

int i =0; 

while ( i < 10);

{

System.out.println (" i is " + i );

i ++;

}

int i =0; 

do {

System.out.println (" i is " + i );

i ++;

} while ( i <10);

BAD

GOOD
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Arrays

185
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Arrays

186

Anarrayisan indexedlist of values

ςYoucan makeanarrayof anytype (int, double, String, etc.)

ςAllelementsof anarraymusthavethe sametype

ςWecan refer to the whole list of values(the arrayvariable) Χ

ς... or to one specific value 

ςWe can, as well, modify the list of values by adding, deleting of modifying 
each specific value
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Arrays

187

Thefirst elementof the arrayis locatedat index0, while the lastoneis located
at indexn - 1

0 1 2 3

..

.. n- 1
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Arrays

188

Thefirst elementof the arrayis locatedat index0, while the lastoneis located
at indexn ς1
ςExample: double [] ;

5.0 2.44 9.01 1.0 -9.9

0 1 2 3 n- 1
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Arrays

189

Arraydefinition

ςTYPE []

Arraysare just anothertype

ςArraysof arraytypecan be defined

int [] values ; // array of int values

int [][] values ; 

// array of array of int values

int [] is a data type
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Arrays

190

To createanarrayof a givensize, use the new operator

ςOryoumayuse a variable to specifythe size:

int [] values = new int [5]; 

// using a variable

int size = 12;

int [] values = new int [ size ]; 
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ArrayInitialization

191

Curlybracescanbe usedto initializeanarray.

ςIt can ONLY be usedwhenyoudeclarethe variable.

int [] values = {12 , 24, - 23, 47};

12 24 -23 47values

The size of  the array is implicitly set to 4
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Arrays

192

Thefirst elementof the arrayis locatedat index0, while the lastoneis located
at indexn - 1

10 11 12 13 19

int [] values = new int [10];

values [0] = 10; // CORRECT

values [1] = 11; // CORRECT

values [2] = 12; // CORRECT

values [3] = 13; // CORRECT

values [9] = 19; // CORRECT

values [10] = 20; // WRONG!! 

// compiles but throws an Exception

// at run - time (demo)

values

0 1 2 3 é n - 1
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Quiztime!

193

Isthere anerror in thiscode?

int [] values = {1, 2.5, 3, 3.5, 4} 
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AccesingArrays

194

To accessthe elementsof anarray:

ςUse the [] operatorand statetheposition needed

Array starts at position 0 and ends at position length - 1

int [] values = {12 , 24, - 23, 47}; 

values [3 ] = 18; // {12 , 24, - 23, 18} 

int x = values [1 ] + 3; // {12 , 24, - 23, 18 } 
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The lengthvariable

196

Eacharrayhas a lengthvariable built-in that containsthe lengthof 
the array.

int [] values = new int [12];

int size = values.length ; // size = 12

int [] values2 = {1,2,3,4,5}

int size2 = values2.length; // size = 5 
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Stringarrays

197

A sidenote

public static void main ( String [] arguments){  

System.out.println(arguments.length);  

System.out.println(arguments[0]);  

System.out.println(arguments[1]);

}
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Stringarrays

198

A sidenote

public class Greet {

public static void main ( String [] args ) {

System.out.println (ñGood morning ò + args [0]);

}

}

>java GreetaName

Forexample:
> java GreetJohn

GoodmorningJohn
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UsingArrays

199
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Arrays

200

Arraysas arguments

// method to print an Array

public static void printArray ( int [] array ) {

for ( int i = 0; i < array.length ; i ++) {

System.out.print ( array[ i ] + " " );

}

} 

(é)

// method call

int [] list = {3, 1, 2, 6, 4, 2};

printArray (list) ;

// method call (another shape of)

printArray ( new int [] {3, 1, 2, 6, 4, 2});
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Arrays

201

Arraysas methodoutput

// Array inversion method

public static int [] reverse( int [] list ) {

int [] result = new int [ list.length ]; 

// declaring the array to be returned

for ( int i = 0, j = result.length - 1; i < list.length ; i ++, j -- ) {

result[j] = list[ i ];

}

return result; // devolvemos el array

}

(é)

// method call

int [] list1 = new int []{1, 2, 3, 4, 5, 6}; // array to invert

int [] list2 = reverse(list1); // inverted array
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Arrays

202

ArrayUtils

ςArrayscopyĄ System.arrayCopy (é)

public static void arraycopy (Object src , int srcPos , 

Object dest , int destPos , int length)

class ArrayCopyDemo { 

public static void main(String[] args ) { 

char[] copyFrom = { 'd', 'e', 'c', 'a', 'f', 'f', 'e',

' i ', 'n', 'a', 't', 'e', 'd' }; 

char[] copyTo = new char[7]; 

System. arraycopy ( copyFrom , 2, copyTo , 0, 7); 

System.out.println ( Arrays.toString ( copyTo )); 

// output: [c, a, f, f, e, i , n]

System.out.println (new String( copyTo )); 

// output: caffein

} 

}
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Arrays

203

ArrayUtils (II)

ςjava.util.Arrays

public static char[] copyOfRange ( char[] original, 

int from, int to)

class ArrayCopyDemo { 

public static void main(String[] args ) { 

char[] copyFrom = { 'd', 'e', 'c', 'a', 'f', 'f', 'e',

' i ', 'n', 'a', 't', 'e', 'd' }; 

char[] copyTo = java.util.Arrays.copyOfRange (

copyFrom , 2, 9);

// no necesitamos crear el Array

System.out.println ( Arrays.toString ( copyTo )); 

// salida : [c, a, f, f, e, i , n]

} 

}

A method for each primitive type

https://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html
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Arrays

204

ArrayUtils (III)

ςjava.util.Arrays

int binarySearch ( tipo [] a, tipo key )

// returns the position of ókeyô in óaô array

boolean equals ( tipo [] a, tipo [] a2)

// yields true if óaô and óa2ô contain the same values

void fill ( tipo [] a, tipo val)

// set every position of array óaôto óvalô

void sort ( tipo [] a)

// orders óaô array (ASC)

https://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html
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Combining Loops andArrays

205
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Looping through anarray

206

Example1: iteratingoveranarray(for)

int [] valores = new int [5]; 

for ( int i=0; i < valores.length ; i++) { 

valores[i] = i;

int y = valores[i] * valores[i]; 

System.out.println (y); 

} 
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Looping through anarray

207

Example2: iteratingoveranarray

int [] valores = new int [5]; 

int i = 0;

while (i < valores.length ) { 

valores[i] = i;

int y = valores[i] * valores[i]; 

System.out.println (y); 

i++; 

}

Provided we are going to iterate over an array , 

a for loop seems more appropiate
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Looping through anarray

208

Iteratinganarray(improvedfor )

Avoiding control variables, and array limits issues

int [] valores = {1,2,3,4,5} ; 

int suma = 0;

for ( int x: valores) { 

suma += x; // suma = suma + valores[i]

System.out.println (suma); 

} 

for (tipo variable_iteración : array ) 

instrucciones;
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Looping through anarray

209

Iteratinganarray(improvedfor )

ςCan leavethe loop usingthebreakstatement

ςButcannotmodifythearray

Åx = é

int [] valores = {1,2,3,4,5} ;

int suma = 0;

for ( int x: valores) { 

suma += x; // suma = suma + valores[i]

System.out.println (suma); 

if (suma > 5)

break;

} 
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Summary for today

210

1. ProgrammingStyle

2. Loops

3. Arrays
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Assignment

211

Agroupof friendsparticipatein the Boston  Marathon.

Findthe bestperformer.

Findthe second-best performer.
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3: Loops, Arrays



IV: Strings
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Clase String

Allowsthe creationof objectswhichchainsof chars

Basic Operators

214

String x, y, z;

String myName = ñPaulò;

x = ñM·stolesò;

x = ñManuel Becerraò; // Móstoles desaparece

y = x; // y contendrá Manuel Becerra

x = ñò; // x ahora es una cadena vacía

String x, y;

x = ñHola ò;

y = ñMundoò;

System.out.println ( x+y );

// x.concat (y) 

System.out.println (ñLa suma total es: ò+ 25 + 30);

System.out.println (ñLa suma total es: ò+ (25 + 30));
¿?
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Clase String

What if we want to use quotationmarksin the text chain?

Scapecharacter\ marksthe beginningof a sequencethat needsa special
interpretation from the compiler

215

System.out.print (ñEl Atl®tico es un equipo ñintensoò donde los hayanò);

// obtendríamos un ERROR de compilación

\ t Insertsa tabulator

\b Insertsa Backspace

\n Insertsa new line

\ r Insertsa carriagereturn

\ f Insertsa new page

\ ' Insertsananglebracket

\ " Insertsinvertedcommas

\ \ Insertsthe scapecharacter
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Clase String: Métodos

int length()

ςLengthof thestring

int indexOf(Stringcad)

ςThismethodreturnsthe indexwithinthisstringof the firstoccurrenceof the

specifiedcharacteror -1, if thecharacterdoesnot occur.

charcharAt(int ind)

ςThismethodreturnsthecharacterlocatedat theString'sspecifiedindex. The

stringindexes startfrom zero.

216
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Clase String: Métodos

Booleanequals(Stringcad)

ςThismethodcompares thisstringto thespecifiedobject. Theresultistrue if and onlyif

theargumentisnot nulland isa Stringobjectthat representsthesamesequenceof 

charactersas thisobject

int compareTo(Stringcad)

ςThismethodcompares two stringslexicographically

Å0 if the argumentisa stringlexicographicallyequalto thisstring

Å< 0 if the argumentisa stringlexicographicallygreaterthanthisstring

Å> 0 if the argumentisa stringlexicographicallylessthanthisstring.

217



@URJC | @ISE_URJC | @jmvara

Clase String: Métodos

StringreplaceAll(StringoldCad,
StringnewCad)

ςThismethodreplaceseachsubstringof thisstringthatmatchesthegiven

regular expressionwith thegivenreplacement

StringtoLowerCase() 

StringtoUpperCase():

ςConvertsallof thecharactersin thisStringto uppercase using(respectively

to lower case).

218
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Clase String: Métodos

Stringsubstring(int indexInicial,
int indexFinal)

ςThismethodhas two variantsand returnsa new stringthat isa substringof 

thisstring. 

ςThesubstringbeginswith thecharacterat thespecifiedindexand extendsto 

Åtheendof thisstringor

Åup to endIndexȓ1, if thesecondargumentisgiven.

219



IV: Strings
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Introducción a la Programación @URJC | @ISE_URJC | @jmvara

E4 - FooCorporation

222

public static int getMinIndex ( int [] 

values ) { 

int minValue = Integer.MAX_VALUE ;

int minIndex = - 1; 

for ( int i=0; i< values.length ; i++) 

if ( values [i] < minValue ) { 

minValue = values [i]; 

minIndex = i; 

} 

return minIndex ; 

}
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E4 - FooCorporation

223

What happens if 
values = {0}? 

values = {0, 0}? 

values = {0,1}? 
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Popular Issues1

ÅArray Indexvs Array Value

224

int [] valores = {99, 100, 101}; 

System.out.println ( valores [ 0] ); // 99 

99 100 101Values

0 1 2Indexes
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Popular Issues2

ÅCurly braces{ ... } after if/else, for/while

Å; after for/while

225

for ( int i = 0; i < 5; i++) 

System.out.println (ñHiò); 

System.out.println (ñByeò); 

public static void main ( String [] args ) {

for ( int i = 0; i < 5; i ++);

System. out .println (òIndex: "+ i); 

}
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Popular Issues3

ÅVariable Initialization

226

public static int getMinValue ( int [] vals ) {

int min = 0;

for ( int i = 0; i < vals . length ; i ++) {

if ( vals [ i ] < min ) {

min = vals [ i ];

}

}

return min ;

}

// What if vals = {1,2,3}? ă Problem

// Set min = Integer.MAX_VALUE or vals [0]
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Popular Issues4

ÅDeclare auxvariable insidethe loop

227

public static int getMinValue ( int [] vals ) {

for ( int i = 0; i < vals . length ; i ++) {

int min = 0; // PROBLEM

if ( vals [ i ] < min ) {

min = vals [ i ];

}

}

return min ;

}
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DebuggingNotes 1

ÅUse System.out.println() throughoutyour codeto seewhatitõsdoing

228

public static int getMinValueDebugging ( int [] vals ) {

int min = vals [0];

for ( int i = 0; i < vals . length ; i ++) {

if ( vals [ i ] < min ) {

System. out .println (òCurrent minimun value: " + min ); 

System. out .println (òNew minimum value: "+ vals [ i ]);

min = vals [ i ];

}

}

return min ;

}
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DebuggingNotes 2

ÅFormat/ Indentcodeappropiately

Isthereanyerror? Hardto findthisway

229

for ( int i = 0; i < vals.length ; i++) 

{ if (vals[i] < vals[ minIdx ]) { 

minIdx =i;} 

return minIdx ;} 
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Index

ÅSo faré

Variables and data types

Operators

Typeconversionand castings

Methodsand parameters

If sentence

Loopsand Arrays

ÅEn este tema veremos

Objectorientedprogramming

DefiningClasses

UsingClasses

Referencesvs Values

Statictypesand methods

230
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Object Oriented 

Programming
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OOP

ÅEmulatereal world

Theidea isto define mouldsrepresentingthedifferenttypesof entitiesfound

in real world (Class)

Theseare laterusedto createentitiesand put themto work byaskingthem

to performactions

232

Baby

Name

Sex

Weight

Decibels

#poopsSoFar

public class Baby {

// Properties

String name;

boolean male ;

int weight ;

int decibels ;

int numPoops ;

}
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OOP

ÅWhy creatingmouldsif the only needis to handledifferentvalues?

233

// little baby alex

String nameAlex ; 

double weightAlex ; 
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OOP

ÅWhy creatingmouldsif the only needis to handledifferentvalues?

234

// little baby alex

String nameAlex ; 

double weightAlex ; 

// little baby david

String nameDavid ; 

double weightDavid ; 
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OOP

ÅWhy creatingmouldsif the only needis to handledifferentvalues?

235

// little baby alex

String nameAlex ; 

double weightAlex ; 

// little baby david

String nameDavid ; 

double weightDavid ; 

// little baby david

String nameDavid2 ; 

double weightDavid2 ;

David2? L
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OOP

ÅWhy creatingmouldsif the only needis to handledifferentvalues?

236

// little baby alex

String nameAlex ; 

double weightAlex ; 

// little baby david

String nameDavid ; 

double weightDavid ; 

// little baby david

String nameDavid2 ; 

double weightDavid2 ;

David2? L

What if 500 babiesare 
to be created?!!!
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OOP

ÅWhy botheringwith Classdefinition? 

237

Name

Sex

Weight

Decibels

#poopsSoFar

Baby1
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OOP

ÅWhy botheringwith Classdefinition? 

238

Name

Sex

Weight

Decibels

#poopsSoFar

Baby1

Name

Sex

Weight

Decibels

#poopsSoFar

Baby2

Name

Sex

Weight

Decibels

#poopsSoFar

Baby3

Χ пфс more babys
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ÅWhy botheringwith Classdefinition? 

OOP

239

Kindergarden

Baby1 Baby2 Baby3 Baby4

Prof1 Prof2 Prof3 Prof4

Χ пфс 
more 
babys
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ÅWhy botheringwith Classdefinition? 

OOP

240

Kindergarden

Baby

Prof

[ ]

[ ]
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ÅWhy botheringwith Classdefinition? 

OOP

241

Kindergarden

Baby

Prof

[ ]

[ ]
EMERGENCY

HOSPITAL
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CLASS DEFINITION
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ClassDefinition

ÅClassDefinition

243

public class Baby {

// Propiedades

String name;

boolean male ;

double weight ;

double decibelis ;

int numPoops;

void poop () {

numPoops = numPoops + 1;

System. out .println ( "Mamá he hecho poop , "

+ " cambiame el pañal!!" );

}

}

PROPERTIES (FIELDS)

ACTIONS (METHODS)
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ClassDefinition

ÅClassDefinition

244

public classBaby{

// Properties
Stringname;
booleanisMale;
doubleweight;
doubledecibelis;
int numPoops;

void poop() {
numPoops= numPoops+ 1;
System.out.println(έDearmother, "

+ έL havepooped. Readythe diaper.");

}

}

FIELDS

METHODS
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ClassDefinition- Notes

ÅClassnamesare Capitalized

Å1 Class= 1 file 

ÅHavinga mainmethodmeansthe classcan be run 

245
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ClassDefinition- FIELDS

ÅClassDefinition

246

public classBaby{

// Propiedades
Stringname;
booleanmale;
doubleweight;
doubledecibelis;
int numPoops;

void poop() {
numPoops= numPoops+ 1;
System.out.println("Mamá he hecho poop, "

+ "cambiameel pañal!!");

}

}

TYPEfield_name
TYPEfield_name= init_value;

METHODS
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ClassDefinition- FIELDS

ÅClassDefinition

247

public classBaby{

// Propiedades
Stringname;
booleanmale;
doubleweight;
doubledecibelis;
int numPoops;

void poop() {
numPoops= numPoops+ 1;
System.out.println("Mamá he hecho poop, "

+ "cambiameel pañal!!");

}

}

// Properties
Stringname;
booleanisMale;
doubleweight;
doubledecibels;
int numPoops= 0;

METHODS
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ClassDefinition- FIELDS

ÅClassDefinition

248

public classBaby{

}

// Properties
Stringname;
booleanmale;
doubleweight;
doubledecibelis;
int numPoops= 0;
XXXXYYYY; 

METHODS

What if the baby
has somesiblings? 
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ClassDefinition- FIELDS

ÅClassDefinition

249

public classBaby{

}

// Propiedades
Stringname;
booleanmale;
doubleweight;
doubledecibelis;
int numPoops= 0;
Baby[] siblings; 

METHODS
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ClassDefinition- METHODS

ÅClassDefinition

250

public classBaby{

}

// Propierties
Stringname;
booleanmale;
doubleweight;
doubledecibels;
int numPoops= 0;
Baby[] siblings; 

void poop() {
numPoops= numPoops+ 1;
System.out.println(έDearmother I havepooped!!! ");

}
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UsingClasses

ÅLetõsmakea baby

251

public class PlayingWithBabies {

public static void main ( String [] args ) {

// Letôsmake a baby !!

Baby miBaby = new Baby();

miBaby .poop ();

miBaby .poop ();

}

}

Ourbabyhas no nameΣ ƴƻ ǎŜȄ Χ L
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Constructors

Å(Class) Methodswith particular features

Constructor name== theclassname

No returntypeȓneverreturnsanything

All classesneedat leastoneconstructor 

If youdonȗtwrite one, defaults to ȟ

252

public class CLASSNAME{ 

CLASSNAME ( ) {

} 

CLASSNAME ([ARGUMENTS]) { 

} 

} 

CLASSNAME obj1 = new CLASSNAME();

CLASSNAME obj2 = new CLASSNAME([ARGUMENTS]) 

Default constructor if no other
is invoked/ provided
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Constructores

253

public class Baby {

// Fields

String name;

boolean male ;

double weight ;

double decibels ;

int numPoops;

Baby (){

}

Baby ( String baby_ name) {

name = baby_ name;

}

Baby ( String baby_ name, Boolean baby_male ) {

name = baby_name ;

is Male = baby_male ;

}

}
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METHODS

254

public class Baby {

// Fields

String name;

boolean is Male ;

double weight ;

double decibels ;

int numPoops;

void poop () {

numPoops = numPoops + 1;

System. out .println (òDear mother I have pooped !!!" );

}

void sayHi (){

System. out .println ( " Gu Gu Ta Ta, Iôm" + name);

}

void eat ( double foodWeight ) {

weight = weight + foodWeight ;

}

}
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Using Classes
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UsingClasses

ÅClassinstantiationĄ Object creation

256

public class Baby { é }

public class PlayingWithBabies {

public static void main ( String [] args ) {

// Letôsmake a baby !!

Baby miBaby = new Baby( "Iker" , true , 2.400);

// Letôsmake the Simpson

Baby maggie = new Baby( "Maggie Simpson" , false );

Baby bart = new Baby( "Bart Simpson" , true ); 

}

}
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Accessingfields

ÅObject.FIELDNAME

257

public class Baby { é }

public class PlayingWithBabies {

public static void main ( String [] args ) {

// Letôsmake a baby !!

Baby miBaby = new Baby( "Iker" , true , 2.400);

// Letôsmake the Simpson

Baby maggie = new Baby( "Maggie Simpson" , false );

Baby bart = new Baby( "Bart Simpson" , true );

// Letôsask them about their names

System. out .println ( maggie . name);

System. out .println ( bart . name);

}

}
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CallingMETHODS

ÅObject.METHODNAME

258

public class Baby { é }

public class PlayingWithBabies {

public static void main ( String [] args ) {

// Letôsmake a baby !!

Baby miBaby = new Baby( "Iker" , true , 2.400);

// Letôsmake the Simpson

Baby maggie = new Baby( "Maggie Simpson" , false );

Baby bart = new Baby( "Bart Simpson" , true );

// Letôsask them about their names

System. out .println ( maggie . name);

System. out .println ( bart . name);

// Letôsmake them do something

maggie.sayHi ();

bart.eat (1);

}

}
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References vs Values
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Primitivesvs References

ÅPrimitivetypesare basicjava types

int, long, double, boolean, char, short, byte, float

Theactual valuesare storedin thevariable 

ÅReferencetypesare arraysand objects

A referencevariable doesnot store anyvaluebut a pointer to a valueor set 

of values

Access to thevaluerequiresfrom someoperator

Å([ ] | .)

260
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How java storesprimitives

ÅVariables are like fixedsizecups 

Primitivesare smallenoughthat theyjustfit into thecup 

261

int double char boolean
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How java storesobjects

ÅObjectsare too bigto fit in a variable

Storedsomewhereelse(in memoryĄ heap)

Variable (stack) storesa numberthat locatestheobject

262

Object
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How java storesobjects

ÅObjectsare too bigto fit in a variable

Storedsomewhereelse(in memoryĄ heap)

Variable (stack) storesa numberthat locatestheobject

263

i 3

x 5

bart

Baby

name = Bart

isMale = true

weight = 3.0

é

Stack Heap
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How java storesobjects

ÅObjectsare too bigto fit in a variable

Storedsomewhereelse(in memoryĄ heap)

Variable (stack) storesa numberthat locatestheobject

264

Object

Object

Objectôs

location
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References

ÅTheobjectõslocationis calleda reference

Operator== compares the reference

ÅThatisto say, if both variables point to thesameobjectȟ

265

BabymyBaby= new Baby(έWǳŀƴϦ, false);
BabyyourBaby= new Baby(έWǳŀƴϦ, true);

myBaby== yourBaby¿? // NO

myBaby Baby

name = Juan

male = true

é

yourBaby Baby

name = Juan

male = true

é
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References

ÅTheobjectõslocationis calleda reference

Operator= updatesthe reference

266

BabymyBaby= new Baby(έWǳŀƴϦ, false);
BabyyourBaby= new Baby(έWǳŀƴϦ, true);

myBaby= yourBaby¿? // NO

myBaby Baby

name = Juan

male = true

é

yourBaby Baby

name = Juan

male = true

é
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ReferencesVS Values(summary)

Å=

Copythe contentfrom the variable on the rightto the oneon the left

ÅPrimitivetypes: actual valueiscopied

ÅReference types: objectlocationiscopied

Theobjectisnot duplicatedbut a new alias to accessit iscreated

Å==

Compares the contentof both variables

ÅPrimitievalues: actual valuesare compared

ÅReference types: locationsare compared

Objectsȗ stateisnot compared

Å[] | .

Navigatesthe referenceuntil the referencedobject

Can updatethe objectstate(FIELDsȗ values) but not the reference

267

Imagine

ȓFollowingdirectionsto a house

ȓMovingthefurniturearound

Analogousto

ȓFollowingthereferenceto anobject

ȓChangingfieldsin theobject
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METHODSand References

ÅParameterspassing

Formal parameter: the onespecified(includingits type) in the methodsignature

Actual parameter: the oneusedwhenthe methodiscalled(variable)

When the methodiscalled, the contentof the actual parameteriscopiedto the formal parameter(pass-

by-value)

268

static void doSomething ( int x, int [] list , Baby b) {

x = 99;

lista [0] = 99;

b. weight = 99;

}

...

int v = 0;

int [] values = {0, 0};

Baby miBaby = new Baby( "Juan" , true , 3.25);

doSomething ( v, values , miBaby );
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METHODSand References

ÅParameterspassing(II)

Primitivetypes: value

iscopied

Reference types: 

locationiscopied

ÅTheobjectisnot

copied(a new alias is

created)

ÅImplications

Primitivetypes: modificationsoverthe formal parameterdoesnot affectthe actual one

Reference types: modificationsoverthe locationof the formal parameterdoesnot affectthe

actual onebutȟ alterying the object referenced by the formal parameter 

does affect the one referenced by the actual one (since there both the same)

269

static void doSomething ( int x, int [] list , Baby b) {

x = 99;

lista [0] = 99;

b. weight = 99;

}

...

int v = 0;

int [] values = {0, 0};

Baby miBaby = new Baby( "Juan" , true , 3.25);

doSomething ( v, values , miBaby );
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Static Methods

and Types
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Static

ÅApliesto FIELDS and METHODS

Meansthe field/method

ÅIsdefinedfor theclassdeclaration

ÅIsnot uniquefor eachinstance

Commonlyusedfor

ÅCarryingout COMMON operationsand/or data storagethatapplyto everyobjectof 

theclass

We refer to them

ÅIn theclassin whichtheyare declared: usingtheirname

ÅIn anotherclass: precedingtheirnamewith thatof theclassin whichtheyweredeclared

271
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Static

ÅStaticMethods

Behavethesame, despitetheparticular classinstance(currentstateof theobject)  

ÅE.g.: methodto generateramdonnumbers

ÅStaticFields

Filedvaluedoesnot dependon anyparticular objects: thesamevaluefor EVERY objectof 

theclass

Thereisnot a copyof thevaluefor eachobjectbut a solecopywhichissharedbyallthe

objectsof theclass

ÅE.g.: countingclassinstances

272

Χ alsoknownŀǎ άClassmembersέ
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StaticFields

ÅIf we want to control the numberof birthsé

We couldincreasethevalueof the fieldat everyconstructor (everymethodthatcan 

createnew babies)

273

public class Baby{ 

static int numBirths = 0; 

// initialized first time the Class is instantiated

Baby () { 

numBirths += 1;

é

} 

Baby ( String name) {

numBirths += 1;

é

}

é

} 
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StaticFields

ÅIf we want to control the numberof birthsé

Or doingso explicitlyeverytime theClassisinstantiatedbycreatinga new Baby

274

public class Baby{ 

static int numBirths = 0; 

// initialized first time the Class is instantiated

Baby () { 

numBirths += 1;

é

} 

é

} 

é

Baby myBaby = new Baby();

Baby.numBirths += 1;
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StaticMethods

ÅInstanceVs ClassMethods

An instancemethodisalwayscalledoveraninstanceof theClass(anobject)

A classmethodcan be calledevenwithouthavinginstantiatedtheClassonce

275

public class Baby {

static void cry ( Baby aBaby ) { 

System.out.println ( aBaby.name + ñ cries ò); 

} 

}

public class Baby {

void cry () { 

System.out.println ( name + ñ cries ò); 

} 

}
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StaticMethods

ÅClassMethodslimitations

Can not accessinstancefields.

Can not callinstancemethods

276

public class Baby {

String name = ñJuanò; 

static void whoAmI(){

System.out.println ( name);

} 

}

Thenameof whichof the
different babyobjectscreated

so far wouldbe printed??
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MainMethod

ÅApplicationlauncher
Alwaysa staticmethod

ÅWhencalledthereisno objectsinceprogramexecutionhas not startedyet

Itsdutyisto startexecutionĄ void

Stringarraypassedas argumentswhencalled

ÅStartthe programwith additionalarguments

E.g.: gamefor 1 or 2 players| Color spectrumȟ

277

public static void main ( String [] arguments ) { } 

java Juego 2 Rojo

Main methodrol isnot to 
containprogramlogicbut

createobjectsand call their
methods
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Summary(OOP)

ÅObjectshavestate

Fields

ÅObjectsperform actions

Methods

ÅObjectsare builduponeachother

Inheritance(nextchapterȟ)

278
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Summary(OOP)

ÅModela computersoccer gameaccordinglyto the "real things" that

appearin the soccer games.

Player: attributesincludename, number, locationin the field, and etc; 

operationsincluderun, jump, kick-the-ball, and etc.

Ball

Referee

ÅSomeof theseclasses(suchasBalland

Audience) can be reusedin anotherapplication

279



V: Classesand Objects
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ResearchGroup

VI: Access control, ClassScope, Packages, Java API

281
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Overview

ÅAccess control

ÅClassscope

ÅPackages

ÅJava API

282
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Access Control

283

public classPerson{
Stringname;
int age= 0; 

}

/** 
Å Main classof the Java program. 
Å */
public classMain {

public static void main(String[] args) {
Personbart = new Person();           

bart.name= "Bart Simpson";        
bart.age= -56;

}
}
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Access Control

284

publicclassPerson{
private Stringname;
private int age= 0;

public void setAge(int new_age) {
if (age>= 0 && age<= 120)

age= new_age;
else

System.out.println("WrongAge");
}

public int getAge() {
return age;

}
public void setName(Stringnew_name) {

name= new_name;
}  
publicStringgetName() {

return name;
} 

}
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Access Control

ÅEncapsulation

285

/** 
Å Main classof the Java program. 
Å */
public classMain {

public static void main(String[] args) {
Personbart = new Person();           

bart.setName(Ϧ.ŀǊǘ {ƛƳǇǎƻƴέύ;        
bart.setAge(-56);

}
}
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Access Modifiers

286

ÅPublic: otherscan use this

ÅPrivate: only the classcan use this

public/privateappliesto anyfieldor method

ÅWhyAccess Control

Å Protectprivateinformation(sorta)

Å Clarifyhow othersshoulduse yourclass

Å Keepimplementationseparatefrom interface
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Overview

ÅAccess control

ÅClassscope

ÅPackages

ÅJava API

287
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ScopeReview

288
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Scopereview

289
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ClassScope

290
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Scope

291

ÅJustlikemethods, variables are accesible inside{}
Previouslessons: method-levelscope

Thislesson: class-levelscope

void method ( int arg1) {

int arg2 = arg1 + 1;

}

class Example {

int memberVariable ;

void setVariable ( int newVal ) {

memberVariable += newVal ;

}

}
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Scope

292

Onlymethod-level

Ȗservingsȗ isupdated
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Ȗthisȗ keyword

ÅClarifiesscope

ÅMeansΨmy objectΩ

293

class Example {

int memberVariable ;

void setVariable ( int newVal ) {

this. memberVariable += newVal ;

}

}
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Scope

294

Onlymethod-level

Ȗservingsȗ isupdated
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ScopeȓUsingTHIS
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Object-level

Ȗservingsȗ isupdated
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Overview

ÅAccess control

ÅClassscope

ÅPackages

ÅJava API
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Packages

Å Eachclassbelongsto a package

Å Classesin the samepackageservea similar purpose

Å Packagesare just directories

Å Classesin other packagesneedto be imported

297

import java.util.Scanner

(é)
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DefiningPackages
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ÅDefiningpackages

ÅUsingpackages
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Declaringclassesinsidepackages
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package parenttols ;

public class BabyFood {

}

package parenttols ;

public class Baby {

}



Introducción a la Programación www.ise.es| @ise_urjc| @jmvara

Usingpreviouslydefinedpackages
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Why Packages?

ÅCombine similar functionality

Å org.boston.libraries.Library

Å org.boston.libraries.Book

ÅSeparatesimilar names

Å shopping.List

Å packing.List
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SpecialPackages

ÅAll classesάseeέ classesin the samepackage

(no import needed) 

ÅAll classesάseeέ classesin java.lang

Example: 

Ájava.lang.String; 

Ájava.lang.System

302
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Overview

ÅAccess control

ÅClassscope

ÅPackages

ÅJava API
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Java API
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ÅJava includeslots of packages/classes

ÅReuseclassesto avoidextra work

ÅJava API versión 8:

http://docs.oracle.com/javase/8/docs/api/
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Interfaces

ÅSet of classesthat sharemethods

ÅDeclare an interface with the common methods

ÅCan use the interface, without knowingan ƻōƧŜŎǘ ǎǎǇŜŎƛŬŎtype

ÅOnlyhavemethods(mostlytrue)

ÅDo not providecode, only theŘŜŬƴƛǘƛƻƴ(calledsignatures)

ÅA classcan implementanynumberof interfaces
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Interfaces
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http://www.ntu.edu.sg/home/ehchua/programming/java/j3b_oopinheritancepolymorphism.html#zz-5.
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ImplementingInterfaces

ÅImplementationsprovidecomplete methods

class Square implements Shape {

private side = 0;

public int area () {

r eturn side * side ;

}

public int perimetre () {

return side * 4;

}

}

interface Shape {

i nt area ( );  

int perimetre ( );

void setColor ( Color color );

}
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Collections

ÅAnobject that groupsmultiple itemsinto a single unit. 

ÅAggregatedata itemsthat are normallyconsideredtogetheras a 
whole

A pokerhand(collectionof cards)

A folder (collectionof files)

A team(collectionof players)
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Collections

ÅJava CollectionsFramework
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Collection

List Set SortedSet

TreeSet

Map

HashMap HashTable

HashSetArrayList LinkedList LinkedHashS
et

TreeMap

SortedMap

Iterator

ListIterator
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CollectionInterface

ÅGrouptogethercommonmethodsto handlegroupsof objects

add(Objectx)

remove(Objectx)

contains(Objectx)

size(Objectx)

toArray(Objectx)

Iterator(Objectx)
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List

ÅRedimensionableorderedlist
of elements

ÅRepatead valuesare allowed

ArrayList

LinkedList

ÁKeepinsertorder

ÁHampersperformance

311

add(Objecto)

add(int indice, Objecto)

get(int indice)

remove(int indice)

clear() 

indexOf(Objecto)

lastIndexOf(Objecto)

size() 

contains(Objecto)
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Collections

ÅList

312

import java.util.ArrayList ; 

class ArrayListExample {

public static void main ( String [] arguments ) { 

ArrayList <String > cadenas = new ArrayList <String >(); 

cadenas .add ( "Ignacio" );

cadenas .add ( " Jos é" );

cadenas .add ( "Clara" );

System. out .println ( cadenas .size ()); 

System. out .println ( cadenas .get (0)); 

System. out .println ( cadenas .get (1));

cadenas .set (0, " Adi ós " );

cadenas .remove (1); 

for ( int i =0; i < cadenas .size(); i ++){

System. out .println ( cadenas .get( i ));

}

for (String s : cadenas ) { 

System. out .println ( s);

}

}

}
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Arrayswith Items

ÅAddingbooksto the Booksarray

Createthearraybiggerthanneeded

Createanauxiliarycopy, etc.

Use anArrayList

313

Book[] books = {}

Book[] books = new Book[100]

ArrayList<Book> books = new ArrayList<Book>();
.ƻƻƪ ō Ґ ƴŜǿ .ƻƻƪόά9ƭ Quijote);
books.add(b);
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Sets

314

ÅLikeanArrayList, but

Onlyonecopyof eachobject

Áequals() | hashcode()

No arrayindex

ÅFeatures

Addobjectsto theset

Removeobjectsfrom theset

Isanobjectin theset?

add(Objecto)

remove(Objecto)

clear() 

isEmpty()

iterator()

size() 
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Sets

315

ÅHashSet

Bestperformance 

ÅLinkedInHashSet

Performance: worsethanHashSet

Keepinsertionorder

ÅTreeSet

Sorted(lowestto higest) set of Comparable items

Worst performance
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Sets
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import java.util.TreeSet ;

class TreeSetExample {

public static void main ( String [] arguments ) {

TreeSet <String > cadenas = new TreeSet <String >(); 

cadenas .add ( "Cristian" );

cadenas .add ( " Andr és " );

cadenas .add ( "Tania" );

System. out .println ( cadenas .first ()); 

System. out .println ( cadenas .last ());

System. out .println ( cadenas .size ()); 

cadenas .remove ( "Tania" );

for ( String s : cadenas ) { 

System. out .println ( s);

}

}

}
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Maps

ÅStoresa (key, value) pair of objects

AKA 2 colstable

Look up thekey, getback thevalue

No duplicatekeys

Onevalueper key

ÅExamples: AddressBook

Mapfrom namesto email addresses
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clear() 

containsKey(Objecto)

containsValue(Objecto)

get(Objectkey)

isEmpty()

remove(Objectkey)

size() 
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Hashing

ÅA wayto speedup searching

Insteadof traversingtheentirelist

Use a magicfunctionwhichyieldstheelementindex

ÅHash function

Givena key, generatestheaddressin 

the table

318


