一、实验目的：
1. 掌握Java类的封装特性，通过访问修饰符控制属性的访问权限。

2. 学会使用构造方法重载与 this 关键字，实现代码复用。

3. 掌握业务方法的设计，包含数据校验与状态控制逻辑。

4. 学会编写测试类验证功能，理解类的实例化与静态成员的使用。

5. 熟悉Java程序在命令行中的编译与运行流程。

类图：
+---------------------------+

|           Car             |

+---------------------------+

| - licensePlate: String    |

| - brand: String           |

| - model: String           |

| - dailyRent: double       |

| - isRented: boolean       |

| - totalCars: static int   |

+---------------------------+

| + Car(licensePlate: String, brand: String, model: String, dailyRent: double)

| + Car(licensePlate: String, brand: String, model: String)

| + getLicensePlate(): String

| + getBrand(): String

| + setBrand(brand: String): void

| + getModel(): String

| + setModel(model: String): void

| + getDailyRent(): double

| + setDailyRent(dailyRent: double): void

| + isRented(): boolean

| + rentCar(): void

| + returnCar(): void

| + calculateRent(days: int): double

| + displayInfo(): void

| + static getTotalCars(): int

+---------------------------+

+---------------------------+

|         TestCar           |

+---------------------------+

| + main(args: String[]): void

+---------------------------+

二、核心代码：

1.构造方法：

// 全参构造方法

public Car(String licensePlate, String brand, String model, double dailyRent) {

    this.licensePlate = licensePlate;

    this.brand = brand;

    this.model = model;

    this.dailyRent = dailyRent;

    this.isRented = false;

    totalCars++;

}

// 重载构造方法（默认日租金300）

public Car(String licensePlate, String brand, String model) {

    this(licensePlate, brand, model, 300.0);

}

2.关键业务方法：

// 租车方法

public void rentCar() {

    if (isRented) {

        System.out.println("The car is already rented and cannot be rented again");

    } else {

        isRented = true;

        System.out.println("Car rented successfully");

    }

}

// 还车方法

public void returnCar() {

    if (!isRented) {

        System.out.println("The car is not rented, no need to return");

    } else {

        isRented = false;

        System.out.println("Car returned successfully");

    }

}

// 日租金设置（含校验）

public void setDailyRent(double dailyRent) {

    if (dailyRent > 0) {

        this.dailyRent = dailyRent;

    } else {

        System.out.println("Daily rent must be greater than 0, modification failed");

    }

}

3.测试类主要片段：

public class TestCar {

    public static void main(String[] args) {

        Car car1 = new Car("XiangA12345", "BYD", "Han EV", 280.0);

        Car car2 = new Car("XiangB67890", "Tesla", "Model 3");

        Car car3 = new Car("XiangC00001", "Toyota", "Camry", 350.0);

        // 测试租车/还车

        car1.rentCar();

        car1.rentCar(); // 重复租车提示

        car1.returnCar();

        car1.returnCar(); // 重复还车提示

        // 测试非法租金设置

        car3.setDailyRent(-100); // 非法操作提示

        // 测试租金计算

        System.out.println("car2 5-day rent: " + car2.calculateRent(5));

    }

}

三、运行结果截图：
[image: image1.png]C:\Users\86150>cd Desktop

C:\Users\86150\Desktop>javac com/rental/Car.java com/rental/TestCar.java

C:\Users\86150\Desktop>java com rental.TestCar
HIR: WABHTEMBEESE com
JRE : java.lang.ClassNotFoundException: com

C:\Users\86150\Desktop>java com.rental.TestCar
iR MAEREEMEEZE com.rental.TestCar
IR

Initial Car Information
License Plate: XiangA12345,
License Plate: XiangB67890,
License Plate: XiangC00001,

=== Test Rent/Return ===
Car rented successfully

Users\86150\Desktop>java -cp .

Brand:
Brand:
Brand:

: java.lang.ClassNotFoundException: com.rental.TestCar

com.rental.TestCar

BYD, Model: Han EV, Daily Rent: 280.0, Status: Available
Tesla, Model: Model 3, Daily Rent: 300.0, Status: Available
Toyota, Model: Camry, Daily Rent: 350.0, Status: Available

The car is already rented and cannot be rented again

Car returned successfully

The car is not rented, no need to return

=== Calculate Rent ===
car2 5-day rent: 1500.0

=== Test Invalid Rent ===

Daily rent must be greater than 0, modification failed

car3 rent: 350.0

=== Total Cars ===
Total: 3




四、实验总结：

1.封装带来的好处：

通过 private 修饰属性，避免外部直接修改，保证数据安全性。

通过 getter/setter 控制属性访问，实现数据校验（如日租金必须大于0）。

隐藏内部实现细节，仅暴露必要的方法，降低代码耦合度。

2. 遇到的问题及解决方法：

问题1：运行时提示 ClassNotFoundException 。

解决：添加 -cp . 参数，指定类加载路径为当前目录。

问题2：重复租车/还车无提示。

解决：在 rentCar() 和 returnCar() 中加入状态判断，输出提示信息。

问题3：日租金可设置为负数。

解决：在 setDailyRent() 中加入 dailyRent > 0 的校验逻辑。

