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A subset of the COMPANY relational database consisting of five relations is given on the attached page.  Express the following queries on this database in relational algebra.  Please use a word processor for this assignment.  Each query is worth 10 points.

Query 1. Get the last names of employees who are supervised by an employee working in department 5.

Query 2. For each female employee working in department 5, get the employee last name and the last name of the supervisor.

Query 3. For each female employee earning more than $30,000, get the employee last name, the last name of their supervisor, and the last name of their department manager.

Query 4. Get the last names of male employees who are not working on the PRODUCTX project.

Query 5. Get the last names of employees, the names of their departments, and the names of the projects on which they work, for employees working on some projects located in BELLAIRE.

Query 6. Get the name and location of projects that has the same location as the location of the department responsible of the project for all departments except the departments that have a HOUSTON location.

Query 7. Get the last names of employees who are neither supervisors for others nor department managers.

Query 8. Get the last names and sexes of employees who are working on every project controlled by department 5.

Query 9. Get the last names of employees who are working on every project that JOHN SMITH is working on.

Query 10. Get the last names of employees who are working on every project located in HOUSTON.

COMPANY RELATIONAL DATABASE

EMPLOYEE

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

|   ssn   | first_name| last_name  | bdate  | sex | salary |superssn | dno |

|=========|===========|============|========|=====|========|=========|=====|

|123456789| JOHN      | SMITH      | 010955 |  M  |  30000 |333445555|  5  |

|---------|-----------|------------|--------|-----|--------|---------|-----|

|333445555| FRANKLIN  | WONG       | 120845 |  M  |  40000 |888665555|  5  |

|---------|-----------|------------|--------|-----|--------|---------|-----|

|999887777| ALICIA    | ZELAYA     | 071958 |  F  |  25000 |987654321|  4  |

|---------|-----------|------------|--------|-----|--------|---------|-----|

|987654321| JENNIFER  | WALLACE    | 062031 |  F  |  43000 |888665555|  4  |

|---------|-----------|------------|--------|-----|--------|---------|-----|

|666884444| RAMESH    | NARAYAN    | 091552 |  M  |  38000 |333445555|  5  |

|---------|-----------|------------|--------|-----|--------|---------|-----|

|453453453| JOYCE     | ENGLISH    | 063162 |  F  |  25000 |333445555|  5  |

|---------|-----------|------------|--------|-----|--------|---------|-----|

|987987987| AHMAD     | JABBAR     | 032959 |  M  |  25000 |987654321|  4  |

|---------|-----------|------------|--------|-----|--------|---------|-----|

|888665555| JAMES     | BORG       | 111027 |  M  |  55000 |null     |  1  |

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

DEPARTMENT






DEPT_LOCATIONS         

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

| dname          | dnumber | mgrssn    | mgrstartdate|
| dnumber | dlocation |

|================|=========|===========|=============|
+=========+===========+

| RESEARCH       |    5    | 333445555 |    052278   |
|    1    | HOUSTON   |

|----------------|---------|-----------|-------------|
|---------|-----------|

| ADMINISTRATION |    4    | 987654321 |    010185   |
|    4    | STAFFORD  |

|----------------|---------|-----------|-------------|
|---------|-----------|

| HEADQUARTERS   |    1    | 888665555 |    061971   |
|    5    | BELLAIRE  |

+----------------+---------+-----------+-------------+
|---------|-----------|









|    5    | SUGARLAND |









|---------|-----------|









|    5    | HOUSTON   |









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

WORKS_ON



PROJECT

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

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

|   essn    | pno | hours |

| pname           | pnumber | plocation | dnum |

|===========|=====|=======|

|=================|=========|===========|======|

| 123456789 |  1  |  32.5 |

| PRODUCTX        |    1    | BELLAIRE  |   5  |

|-----------|-----|-------|

|-----------------|---------|-----------|------|

| 123456789 |  2  |   7.5 |

| PRODUCTY        |    2    | SUGARLAND |   5  |

|-----------|-----|-------|

|-----------------|---------|-----------|------|

| 666884444 |  3  |  40.0 |

| PRODUCTZ        |    3    | HOUSTON   |   5  |

|-----------|-----|-------|

|-----------------|---------|-----------|------|

| 453453453 |  1  |  20.0 |

| COMPUTERIZATION |   10    | STAFFORD  |   4  |

|-----------|-----|-------|

|-----------------|---------|-----------|------|

| 453453453 |  2  |  20.0 |

| REORGANIZATION  |   20    | HOUSTON   |   1  |

|-----------|-----|-------|

|-----------------|---------|-----------|------|

| 333445555 |  2  |  10.0 |

| NEWBENEFITS     |   30    | STAFFORD  |   4  |

|-----------|-----|-------|

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

| 333445555 |  3  |  10.0 |

|-----------|-----|-------|

| 333445555 | 10  |  10.0 |

|-----------|-----|-------|

| 333445555 | 20  |  10.0 |

|-----------|-----|-------|

| 999887777 | 30  |  30.0 |

|-----------|-----|-------|

| 999887777 | 10  |  10.0 |

|-----------|-----|-------|

| 987987987 | 10  |  35.0 |

|-----------|-----|-------|

| 987987987 | 30  |   5.0 |

|-----------|-----|-------|

| 987654321 | 30  |  20.0 |

|-----------|-----|-------|

| 987654321 | 20  |  15.0 |

|-----------|-----|-------|

| 888665555 | 20  |  null |

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