Final CS1520 Examination -- Fall 97 Name: . 
Part A [10] Answer each of the following questions by circling true or false: 
1. The mechanical computing machines conceived by Charles Babbage could not follow algorithms.
 2. In an abacus the algorithm is represented by the positions of the beads.
 3. The invention of the integrated circuit meant that problems for which an algorithm was not previously known could now be solved. 
4. The addition algorithm is represented by circuitry in the CPU. 
5. A computer system might operate faster if the hard disk were changed to one with faster access time and transfer rate. 
6. Multi-tasking operating systems are only used in a multi-user environment. 
7. Random access to files stored on disk is impossible because they are sequential files. 
8. A neural network learns by adjusting the input weights of individual neurons. 
9. Although "image analysis" is a hard problem, it has largely been solved. 
10. An "expert system" is constructed by beginning with knowledge obtained from interviewing a human expert. 
true true false false true true false false true false true false true false true true false false true false 
Part B [10] Answer each of the following questions by circling the most appropriate choice: 
1. If the 8 bit binary code 10011101 is to be interpreted as a binary fraction with the "point" placed between the 4th and 5th bits (i.e. 1001.1101) then the 7th bit from the left has the place value
 a. 0 b. 2 1 c. 2 or /8 -3 1 d. 2 or /2 -1 1 e. 2 or 1 0 
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2. The concept of abstraction is best defined as: a. b. c. d. e. Name: . understanding the details of every process focussing on the external properties of a process rather than its internal details finding a simpler algorithm to replace a complex one. visualising a system as composed of components whose internal details are ignored b and d 3. A flip-flop circuit is used to a. add two bits c. store a given bit e. change a 1 bit to a 0 bit b. change a 0 bit to a 1 bit d. multiply two bits 4. The protocol underlying most machine to machine communications on the Internet is a. ftp b. WWW c. TCP/IP d. telnet e. nntp 5. The transport layer of the Internet software layers a. communicates with the application the user is currently executing such as an e-mail program or a WWW browser. b. breaks up the data to be transmitted into suitably sized segments, each containing the destination address. c. appends intermediate addressing information to each packet, such as the address of a router machine that will forward the packet. d. deals with the local network protocol as determined by its hardware and topology, such as token ring or bus, for example. e. interprets the URL specification such as http://www.yorku.ca 6. The link layer of the Internet software layers a. communicates with the application the user is currently executing such as an e-mail program or a WWW browser. b. breaks up the data to be transmitted into suitably sized segments, each containing the destination address. c. appends intermediate addressing information to each packet, such as the address of a router machine that will forward the packet d. deals with the local network protocol as determined by its hardware and topology, such as token ring or bus, for example. e. interprets the URL specification such as http://www.yorku.ca 7. A sequential file is one that a. b. c. d. e. is stored in one continuous block on disk, one record after the other is always sorted can only be updated by a transaction file is ordered from beginning to end can only be used in batch processing page 3 of 15 CS1520 Final Examination -- Fall 97 8. A hashing algorithm a. b. c. d. e. 9. Name: . splits up a file into pieces in order to store it in fragments on a disk computes the location of a record from its key field value creates an index from the key field values in a file sorts a file according to the key field relates a partial index to the key field values The data access restrictions imposed by subschemas are enforced by which layer of the database system a. the applications software c. the database management system software e. the host language b. the database model d. the end user interface 10. Redundancy or repetition of data in a relation or table of a relational database may be fixed by: a. deleting the data c. a nonloss decomposition of the relation e. recoding the data values b. joining the relation with another d. projecting out the repeated data Part C [5] Answer each of the following questions by filling-in the most appropriate word(s) to complete the sentence. 1. The ___________ is the smallest unit of storage that can have an address in a computer. 2. If the ASCII code for the letter A is 1000001, then the ASCII code for the letter E is . 3. The part of the CPU which holds the address of the next instruction to be executed is called the . 4. In Artificial Intelligence, an algorithm which is based on general guidelines rather than rigorous analysis of the problem is called a . 5. In Microsoft Access, the built-in function that lets you extract the first so-many characters page 4 of 15 CS1520 Final Examination -- Fall 97 Name: . [10] of a string of text is called . 6. Matching: Fill in the blank on the left with a number that best describes the term. ___ Access time 1. a short segment of time during which the CPU is executing one of several processes 2. the ability to change the organization of the database without changing the application software 3. a situation that can arise during resource allocation 4. the method most modern shells of operating systems use to communicate with the user 5. allowing a dialogue to be carried on with the user as programs are executing 6. activities taking place in a machine must be coordinated with the activities in the machine's environment 7. the program that is executed automatically when the machine is turned on 8. the time required to move the read/write heads to the desired track 9. the time required to move the read/write heads to the desired track plus the time for the disk to rotate to the desired sectors 10. the ability to import data into Microsoft Access from Microsoft Excel without changing the fields 11. collection of wires that connect a CPU with Main Memory 12. a method of increasing throughput that involves using more than one processing unit for a task 13. the rules that govern the communication between components in a computer network 14. contains an arithmetic/logic unit and a control unit 15. contains the main memory of a computer system ___ Bootstrap ___ Bus ___ CPU ___ Data Independence ___ Deadlock ___ Interactive processing ___ Parallel processing ___ Protocols ___ Quantum (time slice) page 5 of 15 CS1520 Final Examination -- Fall 97 Name: . Part D [2] 1. Write the name of the gate (i.e. AND, OR, XOR, NOT) under to the symbol that represents it. _ _ _ _ [2] 2. Convert the binary number 1101 to decimal. Show your work. [2] 3. Give the 8-bit two's complement (binary) representation of the decimal number 67. Show your work. [2] 4. In the term "timesharing", what being is shared? page 6 of 15 CS1520 Final Examination -- Fall 97 Name: . [2] 5. You ask a librarian for a certain book which explains how to perform some task. S/he finds it for you, and you read and memorize the book in preparation for executing the task. Comparing this to the operation of a computer, what part of the computer system would correspond to: a) the library Choose your answers from the following list: software mouse hard disk CPU operating system monitor main memory b) the procedure by which the librarian found your book c) your brain d) the book 6. Given the following two relations, answer the questions below. Relation ONE A 2 4 6 [2] B 1 2 3 C A J R Relation TWO D 2 4 2 E P H C a) Write down the relation (i.e. relation THREE) resulting from the following operation. THREE <--- SELECT from ONE where A > 3 [2] b) Write down the relation (i.e. relation FOUR) resulting from the following operation. FOUR <--- JOIN ONE and TWO where ONE.A = TWO.D page 7 of 15 CS1520 Final Examination -- Fall 97 Name: . [2] 7. Suppose that a partial index based on a key field that might have values from 00000 to 99999 results in the 10 key field and segment locations shown here: Key Field 10500 21400 31300 41800 52100 63000 74010 84200 93300 99999 Segment Location p1 p2 p3 p4 p5 p6 p7 p8 p9 p10 _ In which segment would the record with key field = 43593 be found? [3] 8. If an algorithm can be found that solves a problem then that problem is not one that requires intelligence to solve. Discuss briefly - do not exceed the space provided - it's only worth 3 points after all. page 8 of 15 CS1520 Final Examination -- Fall 97 Name: . Part E [2] 1. What do the following HTML tags mean? a) <img src="name"> b) <a href="name"> [2] 2. In HTML , what is the difference between <head> and <h1>? [2] 3. There is a document represented in HTML and stored in a file called "some.html". This file is in a directory called "misc"; that directory in turn is within a directory called "new"; and the "new" directory is itself a sub-directory of the top-level directory storing web documents to be served from the web server in the Department of Law at Brock University. This department has its own web server, with a name containing "www" like so many web server machines; it is distinct from the main Brock University web server though, its name being within the "law" subdomain of Brock University. Brock University is within the ".ca" domain like York University. All of the above information is encoded compactly in a URL, which you type into a web browser such as Netscape to retrieve this document over the Internet. State the full URL. page 9 of 15 CS1520 Final Examination -- Fall 97 Name: . Part F [2] 1. What is the difference between typing A3 and =A3 into an Excel cell? a) A3 means b) =A3 means [2] 2. Consider the following Excel worksheet: COUNTIF(B3:B6,">56") produces a value of . [4] 3. In an Excel worksheet, assume cell B4 has the formula shown below and this cell is copied to cell C4. Show what would be in cell C4 in each case (the formula, not the value). cell B4 cell C4 cell B4 cell C4 =Sum(A1:$B$2) _ =Sum(A1:B2) _ Now assume cell B4 has the formula shown below and this cell is copied to cell C5. Show what would be in cell C5 in each case (the formula, not the value). cell B4 cell C5 =Sum(A1:B2) _ page 10 of 15 CS1520 Final Examination -- Fall 97 cell B4 cell C5 =Sum($A1:B$2) Name: . Part G _ (You may tear out this page to use with the questions that follow.) An instructor uses an Excel spreadsheet model to keep track of marks and grades for a course. The Course_Parameters worksheet lists grade boundaries, what the midterm and final exam were out of, and the contribution of the midterm and final exam to the final numerical course mark. The Student_Records worksheet contains values entered "by hand" (e.g. midterm marks), as well as calculated values (i.e., final course numerical mark, course grade, pass_or_fail). The Course_Summary worksheet records summary information about the course, based on values from the Student_Records worksheet, e.g. the number of students who had a particular grade. ...continued on the next page page 11 of 15 CS1520 Final Examination -- Fall 97 Name: . Assume that columns and appropriate cells have been given the names shown on the worksheets using insert/name/define. Write the formula(s) necessary to fill in the following cell/columns. If a formula needs to be replicated down a column, just state this; do not repeat the formula. [0] a) The Course_Mark column on the Student_Records worksheet. ANSWER B2 [4] = COUNTIF ( Course_Grade , A2 ) and fill down b) The Course_Grade column on the Student_Records worksheet. [3] c) The Pass_or_Fail column on the Student_Records worksheet if a grade of "D" or better is needed to pass. [4] d) The column Number_With_That_Grade on the Course_Summary worksheet. [4] e) The column Number_With_That_Grade_Or_Higher on the Course_Summary worksheet. [2] f) The cell Average_Course_Mark on the Course_Summary worksheet. [3] g) The cell Number_Who_Passed on the Course_Summary worksheet. page 12 of 15 CS1520 Final Examination -- Fall 97 Name: . Part H (You may tear out this page to use with the questions that follow.) The following figures show three tables in a database maintained by a car rental agency. The three tables contain information about customers, information about the vehicles, and information about actual rental transactions. The meaning of the fields should be obvious from their names. Possible exceptions are the Last Maintenance field in the Vehicles table which records the kilometers on the vehicle when it was last serviced, and the Class field which is a code for the type of vehicle (L for luxury, M for midsize, C for compact). You should notice that there are many more records than shown in the figures. page 13 of 15 CS1520 Final Examination -- Fall 97 [4] Name: . 1. Write down the data types of the following fields: Data type a. b. c. d. Cust_Code Year Date_Out Km_Out [2] 2. Here is part of the design view for the Customer table. The Cust_Code is never more than 4 characters long. Name which property you would change to specify this fact. Answer: [2] 3. In the Vehicles table the Year field records the age of the car (the year it was made). The values in this field should not exceed the current year and should not be older than 5 years ago (since the rental company buys new cars when they get too old). Which property in the field design window (above) would you use to make sure that someone entering data did not enter a Year value that was outside these limits. Answer: page 14 of 15 CS1520 Final Examination -- Fall 97 [4] Name: . 4. The next figure shows the Relationships window and the three tables in this database. Which fields in the following pairs of tables would you use to define the join relationships between those tables? Tables: Customers, Rental_Transactions Vehicles, Rental_Transactions Join Fields: page 15 of 15
