Sec: 1 2 (circle) ECE-1021 Spring 2004 Exam #1 19 February 2004

NAME: Score: /100

Unless specified otherwise, assume that:

The variables i, j, k, 1, m, and n are declared as int

The variables u, v, w, X, y, and z are declared as doubles.

Any reference to a “floating point” value is to be taken as a type double.
Any reference to an “integer” value is to be taken as a type int.

IEEE-574 Single-precision floating point standard: 32 bits total including an 8-bit exponent.
IEEE-574 Double-precision floating point standard: 64 bits total including an 11-bit exponent.

Multiple Choice (2 points each).

1) Which of the following are complementary pairs of operators?
® ==.19.06=9.06.<
b) (==,19),(>9,(=<)
0 (==.19), (9, ==9
d) ==,19,>9, (<= <)

2) Which of the following statements is false?
a) A logical operator will always return a value of 0 or 1.
b) A value is a logical FALSE if it is equal to 0.
@ Negative values cannot be interpreted as logical values.
d) A value is a logical TRUE if it is equal to —1.

3) Modulo division of m by n (m%n) is used to return

a) The result of an integer division.

b) A value of 1 if m can be evenly divided by n.

¢) The result of a floating point division even if the operands are integers.
@ The same value that would be returned by m — n*(m/n).

4) Which of the following assignments produces a value of zero?

a) result=9%3-1;
b) result=8%3 —1;
@ result=2-8%3;
d) result=2-6%3;

5) Consider the following statement: inti= 100, j = 0; Which of the following statements is
true?

a) i<3

® (>0 (>50)

c) !(G<1)

d) (<1) && (i<=10)
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6) What must be true of an else statement?

a) It must contain a logical test.
b) Itis associated with the closest if() statement above it.

¢) It must be properly indented for the compiler to determine which if() statement is
controlling it.

@ [t must appear immediately after an if() statement in the program structure.

7) What is the value of the following expression?

1@ - a3 <3 ] (64> 1))
@® true. il F
b) false. &

¢) invalid.
d) none of the above. (S

8) Why does C offer three different looping structures?

a) Because no one looping structure can implement all of the different types of loop logic
that might be needed by a program.

b) Because the for() loop is only capable of executing a finite and predetermined number of
times and the while() loop is not guaranteed to execute the loop code at least once.

¢) For compatibility with other languages.

@ Because each structure lends itself to a certain type of looping logic and program
readability and maintainability are enhanced if the structure used matches the logic
implemented.

9) What is the purpose of indenting various lines of code different amounts?

a) Itis a requirement of the language — the amount of indenting is used by the compiler to
determine code structure.

b) It is purely for aesthetic value and is completely arbitrary. There is no significant
advantage to indented code versus non-indented code.

¢) The indenting of certain functions, such as loops and if()...else structures, are mandatory
and the rest is just to make the appearance of the code more consistent.

@ 1t is purely to aid the programmer in determining code structure quickly and accurately —
the compiler ignores all indenting.

10) What are the three basic building-block structures of a structured program?

@ Sequences, selections and repetitions.

b) Input statements, output statements, computation statements.

¢) Goto’s, loops, I/O.

d) Looping structures, switching statements, computed goto statements.
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11) What are the two common text-based ways of indicating that a number is written in base-16?

@ Prefixing the number with "0x" or placing an "H" as a suffix.

b) Suffixing the number with "x" or placing an "H" as a prefix.

c¢) Placing "/16" after the number or placing "(16x)" before the number.

d) Placing "base-16" to the left of the number or, alternately, to the right of the number.

12)Ifj =0, k =2 and m = 15, what value is stored in n?

n = 8*(k & m) + 16*(j < k/m) + 32%(5 || (im)) + (m/k);
u 215, o 15 15/2
=) O < 0 F T N\
a) 8. T = A
® 15 8 N F2 \/}:D*/ 7
) 15.5. ” o P — x
d) 31.5. o

13) In the base-5 number 323.041, what is the weighting of the digit '4'?

- i ¢
® 004 5'=35 =001
b) 1/20
c) Se-1

d) Se-3

14) If it takes N digits to represent the integer value V in a positional number system using base
B, which of the following relations will be true?

jop £ nan< 1000

a) V=BAN w, L g”
b) (BN < V) AND (V <= BAN+1)) g =

@® (B (N-1)<=V)AND (V <B"N)

d) VAN=B

15) What is required for a (nonzero) number to be in a normalized exponential format?

@ The mantissa has exactly one non-zero digit to the left of the radix point.
b) The exponent is the smallest possible value it can be.

¢) The mantissa is an integer.

d) The exponent is the largest possible value it can be.

16) What is the defining relationship for the concept of a negative number?

a) A positive number with a minus sign in front.
@® A number and its negative will sum to zero.
¢) A number and its negative have the same absolute value.

d) The negative of a number is less than zero with the same absolute value as the number
itself.
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17) What is the hexadecimal digit used to represent the decimal value 13?

a) A=10
b) B =1
¢c) C=12
® D-i3

18) Repeated division by the number base is primarily useful for what purpose?

@ Converting a number from base-10 to another base.

b) Converting a number between two non-decimal number bases.
c) Converting a number from another base to base-10.

d) Determining how many decimal digits a number has.

19) Repeated multiplication by the number base is primarily useful for what purpose?

a) Converting a number from base-10 to another base.

b) Converting a number between two non-decimal number bases.
@® Converting a number from another base to base-10.

d) Determining how many decimal digits a number has.

20) Why are octal and hexadecimal so prevalent in computer science?

@ Because binary bit strings can be converted to and from octal and hexadecimal very
quickly.

b) Because the first programmers set the standard and we are stuck with it.

c) Because arithmetic is easier in either of these two bases than it is in decimal.

d) Because learning hexadecimal serves as a "right of passage" for would be programmers.

21) What is the most likely reason that a "nibble" is the size that it is?

a) Because that is exactly half a byte.

b) Because the first processor has a data bus that was this size.

¢) Because anything larger would require the use of a number base that is too difficult for
humans to work with.

@ Because that is the smallest number of bits that can be used to represent all of the decimal
digits.

22) Which of the following is not one of the common ways of representing a negative integer?
a) Signed binary.
b) Offset binary.

® One's complement.
d) Two's complement
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23) What property does two's compliment exploit?

a) The inverting all of the bits in a value produces a one's compliment value.

b) That subtraction is equivalent to adding the negative of a number.

® The fact that, in a fixed-width binary value consisting of N bits, that 2N is
indistinguishable from zero.

d) That addition and subtraction use the same hardware in a computer.

24) How is zero represented in a IEEE standard floating point representation?

@ As a pattern of all zeroes.

b) Zero cannot be exactly represented because of the implied leading one in the mantissa.
c) As a pattern with a one as the second bit from the left.

d) As a pattern of all zeroes except for a leading one.

25) What is the order of the information, left to right, in an IEEE standard floating point
representation.

a) mantissa, exponent

@ sign, exponent, mantissa magnitude
c) sign, mantissa magnitude, exponent
d) exponent, sign, mantissa magnitude

26) Why does an exponent consisting of all zeroes and an exponent consisting of all zeroes
except for a trailing one represent the same exponent value?

@ To avoid a gap as the representation moves from a normalized to a non-normalized
interpretation.

b) To increase the static range of the representation.

¢) So that zero may be exactly represented.

d) It doesn't.

27) Given a bit pattern representing a floating point value in the standard IEEE format, how can
the negative of that value be represented?

a) By taking the two's complement of the mantissa.

b) By inverting the sign bit and all bits of the mantissa.

c) By treating the entire pattern as though it were an integer and taking the two's
complement of it.

@ By inverting the sign bit.

T
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28) Given a four byte integer at address 0x3CFO that uses the Little Endian convention, at what
address is the most significant byte stored?

a) 0x3CED Ox3CF0 +1 + 2 +3B
. -

b) 0x3CF0 LSB )

@® O0x3CF3

d) 0x3CF4

29)How is the end of a string of characters indicated in many programming languages, including
C?

@ By following the string with an additional byte that is set to all zeroes - the NUL
character.

b) By interpreting the first byte in the string as an integer that indicates how many
characters are in the string.

¢) By passing the length of the string as a separate argument to any function needing that
information.

d) By repeating the last character in the string eight times.

30) The speed of light (in a vacuum) is exactly 299,792,458 meters/second. How many digits are

. . 4 2.7 ‘
required to express this in base 57 Asie: 5000= 10 4 digits

» e , .
2 12 :CI'«() 50 rovwp vp
_ 09(C _ . ‘o
c.) }i N —L/oytf) 12. ] 9/30(?45
d) 15
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Short Answer

31) (2 pts) The string, "Time 2 Go!" is stored at memory location 0xC340. Indicate the values
(using the actual numbers - in hex) that are stored in each of the relevant memory locations.

0xC340| 0 | 12|34 |s|e|7 |5 2|4 |6

7 [T p(a]sr @ o [ o
541691¢D|é5]20|32{20|477 |EF|21| O
32) (4 pts) Draw the flow charts for an if(), if()/else, while() and do/while constructs.

£(R) 1£(a) fe)se whi le(@) dofuhile(a)

i$-code i4.code

33) (2 pts) What value is stored in k?

k = ‘25/10*10;
w2, —
20
34) (2 pts) If a (non-global) variable is not initialized, what value will it have by default?
Whatever value is a Iveqa[y in that memory location

35) (2 pts) The following values are stored in memory starting with Card #10: 44, 14, 89, 27, 10
12. Identify that card(s) that are written to as a result of the following instruction and
indicated the new value(s) that is/are stored. (in decimal mode): ADD **11, *13, **15 2

b

CARD 1D i) 12 U3 14 IS ADD XX, ¥(3, XHIS
) vy~ ? ’ v
vaL 44 )4 g9 a7 1o 12 X119 am 12
CARD # | 4215 14 1o 39
CARD #10 6575 16 ApoD 10,27, 89

| 1é
36) (4 pts) Briefly summarize the key elements of the top-down algorithm development strategy.

DIVIDE AUD CcONAUE R

BREAK PROBLEAN INTD ST OF SMALLZR, SImMPLSR PROBLEMS
CONTINUE PROCSESS UNTIL INDIVIDUAL PROBLEMS HARE sSOLVABLE
BUILD TOTAL SoLUTION VSING soLvTiows ToO THE SmAUER FPROBLEMS,
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Longer Answer

37) (6 pts) A particular number is represented using two bytes in signed binary, offset binary, and
two's compliment format. In no particular order, the three representations yield values of
0x7C03, 0x83FD, and 0xFCO03. What is the original base-10 number?

AW By s )lalu € sieN BIT

REIRESENTATIY P05 reg e i \
sieEp | O / ox1C03 yalue is ne ative
OFFSZT | 0O OLY3FD | #7003 s ‘orrssT mwARY
dscon | O | OxFC03 | |

W A TWO- BYTE  oFFSET BWARY SYSTEM, 22RD |s R2PRESSWTSD BY OxB006.
OxTCO03 s 125 THAMW THIS BY. (((3 1) e

7FF x16) +15) x|, = —_—

oc 5550 )+IS)xIB)+13 = 02 T

s
- 17¢03 Z

Ox O3 FD :“/021:} _xlé

a1

/0
+1

st e,

. . . . . o2 |
38) (6 pts) Given two two-byte binary bit strings A and B, what is the practical net effect of “
executing the following three statements:

w)

aw
ajwa
Weal  oal™

A=A"B
B=A"B
A=A"B

Note that V' indicates bitwise XOR and that these instructions are neither ACME-1021
nor C code. This is a general question regarding the impact of performing three
successive XOR operations on the same variables as shown above.

SINCE IT 15 A BITWISE OPERATION, shcH BIT IS INDEPEMDPENT,

FOUR  POSSIBILITIES FOR EACKH BIT PoSITION
LwE #| LINE H2

A B An Bq Be FwAL = An WiTIAL

(@) Ah FINAL = Brz IRITIRL

(@)

|

O ) A 4 B nre SWpPPED
l o

VALVES VALVES VALVES
FoR ) FDR FO
LwWERY T %2 i3
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39) (6 pts) Performing all computations directly in hexadecimal, write the result of OXFADE
divided by 0x2BAD in quotient-remainder form (i.e., the quotient is an integer).

-

z
ABAD |FADE
DAC|

407D

)5r;{0’70\

Fooo ~F_ -
3000 3 ° 5

2BAD
X5
DAéI

40) (6 pts) Below is a partial template for an ACME-1021 if() structure. Write the code that
would go in the IF_TEST section for each of the relational operators (operating on the values
stored on cards A and B). You may assume that all values fit on a single card. Clearly
identify which operator is being implemented for each control structure.

EQU BORROW (1)
EQU A (14)
EQU B (15)
EQU Q (16)

LABEL IF TEST

// Control structure goes here

LABEL IF CODE

// Code to execute if TEST is TRUE

LABEL END IF
A<B

SUB Q, #A, 4B
SKP BeRROW
IMP END-ITF
JmP IECcODE

A>B
svB Q,*h, *8B
SKP BORROW

Jme IE.CODE
Fmp END-IF

A>B

sug Q, #B, #A
SKP BoRROW
TMP SHD_IF
ImpP IF. copg

ALB
suB Q, #B,*A
SKP BORROW
ImP IE CcoDE
ImP EWD_IF

A#B

SUB @, *A,*B
SKP Q

Imp =MD )F
IJmP iF cobg

A=B
soB @, %A, %B
SKP &

Fmp IF coDE
Jmp XD IF
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EXTRA CREDIT — (10 pts) An ACME-1021 program is to be written that computes the sum of

the first n non-zero integers. At the time that your program begins execution, the value of n has

been stored on Card #2. Your result should be a two-card result (i.e., four digit answer) stored at
Card #3 in Little Endian format.

1) Draw a flowchart for this program.

2) Implement this program in ACME-1021 code. You may use the Assembly Language
directives (e.g., EQU and LABEL) or not at your discretion.

3) Using the supplied memory map, walk through the execution of your program for n=4.

£an. & ca)sa (3)
symicL
0TiT2 - 4 _z]::'q R on CARD#2 ok SBR i (1
Blo|4|4|0 ’ sou  CPRRY (1)
2012170 p— é\g SET suBmMSB, O
o2/ 7|0 _ SET SumLSB , #N
O 11/010 LABEL LoOP
¢ioiiolo T ((ooee) - SKP N
Q g ' }.:ymp DONE
0 : ’
9 ADD SvmisB, #sVMLSB, XA/
0 Som=Sum- L | € ¢ ADD Summsg, %SV mSB, ¥eARRY
g Jmp LooP
LABSL DONE

10
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EXTRA CREDIT - (5 pts) The value e (2.718282) is stored as a four-byte IEEE-574 single
precision floating point number in Little Endian format. It is then mistakenly read as a four-byte
IEEE-574 single precision floating point number in Big Endian format. What is the base-10
value that would be read as a result? Report the answer to seven significant digits.

sign expoweni’(5> mantissa (M)

1)) e I 23 |

+

) ”
sien =P value = 2115282 = (I+ 5”1’) 2

* X ()
1.0:2 < value < 202 = 2
—

2% < value

% In(2) £ In(value)
. In(value) - 14
in(2)

&D

x = E-127 (27= bt pa‘H‘em for ¢)
E=%+127 =128 = 2' = Ox80

1
yalue = ('*Eﬂﬁ) )

2 A" =
M= (_\.'_;z’_“ﬁ_ |)41 =32,012,673

-

2,026 . 2.873128 N 0 et

1 13,970618 /. erracTi¥é
15.52676%  oporz PMT .
833228 3 pwp w1
5,3)L408 py (6.
5067283

2.(3X15) 855 = 2DFES

Fin AL PA1T$R4/5 0 2
0,[00 0000 OiOIO
R gl wan v5~/
3 o
- -

ox402DFB855

STOREDP /N LITTLE ZNDIAN !
Bass  +1 +2 +3

55 fF83 ap 40
READ N BI6 FWOIAN! ox55F82DHO

pF855
J

4,3'75,90" 49

- H |+ 2
’ ol It = (I 22
oco’;ou; l, | ya’ue 2

Ny

7820490 y
-

oxAB H= 17815901 - 1.9383072 %2

= repeated mul+)

=160 (by g 4

AL = 071792?”0’;
i16 - ya}ué = /.

x=174-121 =49 l

7 . -



