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II 1. GIVEN: Values A and B (A, B integers > ~). 
~. WAF to satisfy the following conditional statements: 

a. If A < B, then set ANS equal to A + B and stop. 

b. If A = B, then set ANS equal to 2A + 2B and stop. 

c. If A> B, then set ANS equal to A - B and stop. 

t 2. GIVEN: Values E and G. (E, G integers > ~). 
\ . WAF to satisfy the following conditional statements: 

2 2 
a. If E = 1 and G = 1, then set BAB equal to E G/G E. 

b. If E>3~ andG>E, thEm set BAB equal to E(G + 3). 

c. For all other conditions stop. 

'/ 3. ~:;~~ s::::re;t~e a;;,~l~~ng conditional statements: 

a. If the absolute value of A is equal to or greater than the absolute value of B, set DAD 
equal to A + 2B. 

b. If the absolute value of B is greater than the absolute value of A, then set DAD equal to 
2A + 2B • 

. X 4. GIVEN: Values X, Y. (X, Y integers >~). 
\ WAF to satisfy each of the following conditional statements: 

a. If X,Ly, then set CUP equal to X/Yo 

b. If X<Y, then set CUP equal to Y/X. 

X 5. GIVEN: Values A, B. 
WAF to satisfy the following conditional statements: 

a. If A2 + B2 >~, then set item VALUE = 1 and stop. 

b. If A 2 + B2 =~, then set item VALUE = ~ and stop. 

;<6. GIVEN: Values X, Y, Z, (X, Y, Z integers >~) .. 
WAF to satisfy the following conditional statements: 

< 15 9 
a. If X =-7i and X Z, then set PEN equal to Y /X and stop. 

b. If X >Y and X = Z, then set PEN equal to Y + X(X-Y) and stop. 
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9 15 
c. If X<Y and X>Z, then set PEN equal to X /Y and stop. 

d. For all other conditions turn on error lite #3 and stop. 

~7. GIVEN: D, E, F integers>~. 
WAF to satisfy the following conditional statements: 

3 3 
a. IfD<F and F<E, then set ROM equal to D G • 

b. If D<F and F>E, then set ROM equal to DG. 

c. If D>F and F<E, then set ROM equal to D2G. 

~ If D = F'and F = E, then set ROM equal to 002• 

e. For all other conditions turn on error lite #2 and stop. 

'( 8. GIVEN: P, Q, R integers>~. 
WAF to satisfy the following conditional statements: 

a. If P = Q and Q<R, then set ANSI equal to A 2 + B2. 

2 2 
b. If P = Q and Q = R, then set ANS2 equal to A + B • 

. 2 1/4 
c. If (P <Q or R< Q) and Q = 3~, then set ANS3 equal to A /B • . 
d. For all other conditions set ERROR to 1 and stop. (ERROR initially should be cleared.) 

~ 9. Given 5 values A~, AI, A2, A3, A4. 
, WAF to satisfy the following conditional statement: 

a. If their sum is equal to or less than 100, and their product less than or equal to 205, 
then set ANSWER equal to zero. 

'01. ~ 
b. If their sum is greater than 210 and the product minus the sum is less than 100, then 

set ANSWER equal to one. 

c. Under any other condition print out the word ERROR on the line printer. 

~ 10. GIVEN: A, B, C, D, E, Z ~< Z< 5. 
WAF to satisfy the following conditional statements: 

a. If Z = ~, then compute A 2 + BE + DB + DA + E2 and store the result in item BAB. 

b. If Z = 1, then compute B3 + CD + AE + AC + D2 and store the result in item BAB. 
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K 11. GIVEN: A, B, C, D, E, Z. 
WAF to satisfy the following conditional statements: 

a. If Z<.0, then compute A2 + B2/(C + B) + D + E and store the result in item CAD. 

b. If Z>.0, then compute (A2 + B2)/(CB) + (B + D)/(B + E) and store the result in 
item CAD. 

c. If Z = .0, then compute (C + D + A)/(D2 + ABC) and store the result in item CAD. 

X12. GIVEN: A, B, C, D. 
. WAF to satisfy the following conditional statements: 

a. If A> C, B >D turn on condition light #1. 

b. If A> C, B<D turn on condition light #2. 

c. If A >C, B = D turn on condition light #3. 

d. If A< C, B>D turn on condition light #4. 

e. If A< C, B<D turn on condition light #l and #2. 

f. If A< C, B = D turn on condition light #1 and #3. 

g~ If A = C, B>D turn on condition light #1 and #4. 

h. If A = C, B = D turn on condition light #1, #2, and #3. 

i. If A = C, B<D turn on condition light #2 and #4. 

" 13. WAF for a program to select the proper key to open a door. There are three keys of 
/\, different sizelJl3.med KUNO, KDOS, and KTRES. The largest key will open the door. 

l -

)( 14. WAF to examine the three values in items NEIN, NZWEI, and NDREI. Determine which 
'\ is the middle value and store that item's value in MNUM. All values are positive and DOne 

are equal. 

15. GIVEN: A, B, C. 2 
WAF to compute XX the real and positive (>.0) roots of the general equation AZ + BZ + 
C = .0 and store them in items ROOT 1 and RooT2. 

- 4AC The roots are obtained with the following formula: ' XX = - B+ V B2 
-------~2~A~-------

ROOT1 equals -B+ "the quantity" etc.; ROOT2 equals -B- "the quantity" etc. 
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16. King Farouk will send his aide to the market to buy 30 camels. He wants to give the 
aide a flow chart, which will insure that he picks satisfactory camels. Farouk wants 
healthy, two-humped camels, with strong legs and satisfactory saddles. Draw a flow for 
his aide. 

17. You are the buyer for two shoe stores. One is a high class specialty store and the other 
is a high volume store selling shoes at low prices. Both stores .have set prices on their 
shoes and demand to be supplied with shoes that they can sell at a 100% profit. The specialty 
stollE! has authorized you to buy $5000.00 worth of shoes which are in current styles, of 
narrow width, and of high quality. The volume store has authorized you to buy $7500.00 
worth of any type shoe. You must keep a total of the money spent on each type shoe. Draw a 
flow of the procedure you will follow. 

18. GIVEN: An infinite number of women. 

WAF to find a total of 67 women who fit into the following 6 categories. Keep a cowU: of 
the number of women in each category. 

a. Blond 
5' 3" - 5' 9" 
Has blue eyes 
Likes champagne 

a.' Blond 
5'3" - 5'9" 
Has blue eyes and does not like champagne OR has green eyes and likes martinis 

b. Red head 
5'2" - 5'4" 
Green eyes and likes sweep vermouth 

b.' Red head 
5'2" - 5'4" 
Has green eyes and doesn't like sweet vermouth OR has brown eyes and likes cognac 

c. Brunette 
5'4" - 5'6" 
Blue eyes 
Likes manhattans 

c.' Brunette 
5'4" - 5'6" 
Has blue eyes and doesn't like manhattans OR has brown eyes and likes beer 

'" 19. Write declarations for each of these items: 

a. COP contains integral values between 5 - 5f!(1f!)" 

b. KID contains integral values between f! - 255. 
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c. pop contains a constant 294/1176, precise to 1/16. 

d. JAN contains fractional values less than or equal to 1/8, precise to 1/256. 

e. HOL contains maximum of ~ Hollerith characterise 

f. GIRL describes the possible statuses of 4 girls. 

g. SWITCH describes the 2 possible statuses of a light switch. 

h. TRAFLITE describes the 3 possible statuses of a traffic light. 

i. PRO contains maximum of 3 Hollerith characters. 

v' 20. GIVEN: 
\. 

ITEM PBAL 1 2~ S u._e II. tt;6"" 
, 1 17 S __ 9.~ O/f.08-ITEM DEP 

ITEM AMT1 1 17 S ~ ¢ 8". ¢8-
ITEM AMT2 1 17 S 

_g._a 
f/;~, tt 

ITEM NBAL 1 2~ S u._s II • 

The present bank balance is in PBAL, the amount deposited in DE P and the two amounts 
paid out in AMT1 and AMT2. 

WAF to calculate the new balance and store the result in NBAL. 

:I 21. With the gross pay amount stored in item GPAY and the amounts of deductions for bonds, 
hospitalization insurance, and union dues in items BOND, HOSP, and UND respectively, 
calculate the net pay and store it in item NPAY. Declare all items. 

y 22. GIVEN: ITEM PLANE 1 1 V V(BOMBER) V(TANKER) 
ITEM BTYPE 2 2 V ty(B-70) V(B-58) V(B-52) 
ITEM TTYPE 4 2 V V(KC-97) V(KC-135) V(KB-50) 
ITEM SPEED 6 2 V V(FAST) V(MED) V(SLOW) 

REQ'D: WAF to accomplish the following. 

a. If PLANE equals BOMBER and BTYPE is a B-70, set item SPEED to FAST and stop. 
If BTYPE is equal to other than B-70, set SPEED to MED and stop. If PLANE does 
not equal BOMBER, set SPEED to SLOW and stop. 

b. Determine whether PLANE equals TANKER or BOMBER. If BOMBER, check BTYPE. 

If BTYPE equals B-52, set SPEED to SLOW and stop. 
If BTYPE equals other than B-52, set SPEED to FAST and stop. 

If PLANE is TANKER, check TTYPE 

If TTYPE equals KC-97 or KC-135, set SPEED to MED and stop. 
If TTYPE is KB- 50, set SPEED to SLOW and stop. 
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'<23. GIVEN: ITEM CIV 1 2 V V(GS-9) V(GS-ll) V(GS-12) 

X 

ITEM MIL 3 2 V V(LT) V(CAPT) V(MAJ) 
ITEM WORK 5 2 V V(NEVER) V(RARELY) V(OCCAS) V(ALWAYS) 
ITEM HOURS 7 1 V V(LONG) V(SHORT) 
ITEM PLAN 8 2 V V(GOOD) V(FAm) V(BAD) 

REQ'D: WAF to accomplish the following: 

If CIV contains a status of GS-9, set WORK to RARELY and HOURS to SHORT and stop. 
If CIV equals other than GS-9, set PLAN to FAm and check the Item MIL. If MIL equals LT, 
set WORK to ALWAYS, HOURS to LONG, PLAN to GOOD and stop. If MIL equals other than 
LT, set WORK to OCCAS and stop. 

24. GIVEN: ITEM APPLE 1 6 U P ~ 
ITEM BANANA 7 6 U P 1 
ITEM CHERRY 13 6 U P 2 
ITEM DATE 19 6 U P 3 
ITEM EMU 25 6 U P 4 
ITEM FIG 31 6 U P 5 
ITEM GRAPE 37 6 U P .6 

Determine what will be the contents of the items after each of the following routines is 
executed. Begin each routine with the original values. (p with an item declaration indicates 
a pre-set item.) 

1. 3. 
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X 25. GIVEN: ' ITEM RAN 1 9 U P ~ 
ITEM CAN 1~ 9 U P 1 
ITEM DAN 19 9 U P 2 
ITEM MAN 28 9 U P 3' 
ITEM PAN 37 9 U P 4 

Determine what will be in each item after execution of each of the following flows. Begin 
each f10w with the original values. 

1. 2. 

CAN .." FAll 

I>lAN ~ PAll 

'\' 
nAN "" PAN 

UN =~ CAN 

,:AN = Y.AN + 1 M A rv ~ 

NO 

DAN - DAN**3 

llAN.- CAN 

PAN '" CAN 

!J ' • ..;t 
,'" I 

" t> END 
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'i 26. GIVEN: ITEM NUM~ 1 7 S P 2 
ITEM NUM1 8 7 S P 4 .. f't 6 ~ \ p,.., :1-: ITEM NUM2 15 7 S P -1 

NUM3 22 7 91 
f'~ ') -l-

ITEM S p 

t.l ITEM NUM4 29 7 S P 7 
ITEM NUM5 36 7 S P 8 

Determine the contents of each item after each of the following flows has been executed. 

1. 2. ( START ) 
! 

NUM2 .'" NUM3 ;mt-13 ..., (NU;'14* I NUY.2 I iB~2) 
J. 

NUM~=NUM5 

27. There is a table defined containing ten entries. In each entry is an item named FROG. 

WAF to do the fOllOwing~ ft '; ;r 1\.' A , :....( i 1;..';';+-, JI\..{, t .v' ,. , r I. ) :'" 

a. In entry number 91,)1 and 2 square the value of FROG. .~. .,.-' ) 
b. Iq entry number Yincrease the value in FROG by 7. \. 
c. In entry number 4, 5, and 6 do nothing to FROG. It -( G( 3 
d. In entry number 7, 8, and 9 set FROG equal to 91. 

28. GIVEN: TABLE NIX 3~~ 1 39191 R R~ 4 'L ~ 
ITEM COLOR NIX911 1 3 V V( D) V(WHITE) V(BLUE) V( EEN) 

;,o\TEM NUMB NIX911 4 3 U 
V(YEIfOW) V(BIjCK) V(P~PLE) 

ITEM ODD NIX911 7 1 V V(YES) V(NO) 
ITEM EVEN NIX~1 8 1 V V(YES) V(NO) 
ITEM USOFA NIX911 9 1 V V(YES) V(NO) 

WAF that will check the item NUMB and COLOR in each entry. 

. If NUMB is an even number (91 is an even number), set the item EVEN to YES and the 
ltem ODD to NO in that ent~y. If the item NUMB contains an odd number, set EVEN to NO 
and ODD to YES. If COLOR is red, white, or blue, then set the ITEM USOFA to YES in that 
entry. If COLOR is equalto,any other color, then set USOFA to NO in that entry • 

. , ~ "' 
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29. GIVEN: TABLE LOOK 3~~ <Ds~~ R R P 
ITEM GIRL LOOK~i 1 2 V V(PRETTY) V(FAIR) V(HOMELY) 
ITEM FOLLOW LOOK~l 3 2 V V(YES) V(NO) V(MAYBE) 
ITEM VIEW LOOK~l 5 2 V V(GOOD) V(SO-SO) V(BAD) 

ITEM CT 1 12 4 

WAF that will interrogate the item'GIRL in each entry. U GIRL equals PRETTY, set 
item VIEW to GOOD in that entry. If GIRL is not PRETTY, no additional action is required 
in that entry. stop when all girls have been interrogated. Use item S! as an index word. 

y 30. There are 20 numbers in table FISH. There are 20 different numbers in table COD. 
Given is table HALIBUT which is empty. Compute FISH~l (N) + COD~l (N) and store the result 
in HALIBUT~l(N). (N) in~~a~es the entry number. 

y 31. TABLE BEAR ;:~;~ (1 1~~~ ".' R ~ P\TABLE ~ l~fjfj 1 }~~~ R·V P 
. . ITEM KODIAK BEAR~l 1 @ U ITEM BROWN COLo~ll 6 U 

WAF to store the items KODIAK into table COLOR in the same order as they appear in 
table BEAR. Table COLOR is empty. 

y.. 32. TABLE 
j\ ITEM 

ITEM 
ITEM 

ANIMAL 
APE 
CAT~ 
DOG 

1~~ 1 1~~ 
ANIMAL~l 1 
ANIMAL~l 9 
ANIMAUJ1 17 

R V"'P 
8 U 
8 U 
8 U 

a. WAF that will set CAT to ~ in every entry truit APE is equal to 2. 

b. WAF that will (a) set APE equal to the square of CAT and (b) set CAT to fj in all the 
entries in which DOG is equal to 7. ~1S not equal to 7, set both APE and CAT to 1. 
(c) In all entries, set DOG equal to ~ after it has been"checked for a value of 7 before 
proceeding to the next entry. " 

X 33. ITEM 
TABLE 

ITEM 

CTR 
DATA 
NUMB 

111 
1~~ 1 
DATA~l 

u. 
~~~i R :V'lp JJ!!,' 
1 24 U 

X 

.... _- --

WAF to determine how many NUMB are less than or equal to the value ,6010: store the 
count in CTR. j' . 

34. TABLE TRIP 19 1 
ITEM MILES TRIP~l 

ITEM DIST 1 15 
ITEM SUM 1 3fj 

(ill R 
1 15 
U 
U 

V P 
U 

TABLE TIRED 2~ 1 2fj R R P 
ITEM WEARY TIREDfj1 1 5fj U 

WAF to add all values of MILES greater than the value in DIST. Store the sum in the 20th 
entry of table TIRED and in the non-tabular SUM. 
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35. GIVEN: TABLE ZERO 1~~ 1 1~~ R V P 
ITEM RADI ZERO~l 1 15 U 

TABLE ONE 2~~ 1 2_~ R V P 
ITEM DIAM ONE~1 1 15 U 

ITEM XFER 1 8 U 
ITEM VOID 1 15 U 
ITEM PI 1 15 U 

WAF to store all the values of RAnI which are less than PI in table ONE starting with the 
first empty entry of table ONE. Keep count in XFER how many items were added to table 
ONE. store the constant VOID in RAnI where RAnI is less than PI. Update all control items. 

~36. GIVEN: 

f{ 
.J t' 

I , '\..-
/ ' 

TABLE 
ITEM 

ITEM 
ITEM 

ISlot.';;' 1 register 

RANDOM 
NUM 
COUNT 
SUM 

123 1 (jl! R"Y) P 
RANDOM 1 1 <f~ F 
1 11 U 
1 2~ S 

1 register = 25 bits 

DETERMINE: 1. What does this flow accomplish? 2. What is the purpose of COUNT? 

SUM = tNUM(~)1 + 

NO 

B=B+,3 

10 
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37. GIVEN: ITEM SCORE 
TABLE BOWL 

ITEM PIN1 
·ITEM PIN2 

1 9 
12 1 
BOWLfj1 
BOWLfj1 

U 
12 R R P 

1 5 U 
6 5 U 

Table BOWL, a 1210 entry table, which contains the number of pins knocked down in a 
bowling game. The item PIN 1 contains the number of pins knocked down by the first ball of 
that frame and the item PIN2 contains the number of pins knocked down by the second ball 
(if a second ball is needed). Entry fj of the table represents frame 1, and entry 1 represents 
frame 2, •••••••••• entry 1fj represents the two bonUs balls awarded for a mark in the 
tenth frame. (If 2 bonus balls are awarded and the first ball is a strike, the pin count from 
the 'second ball will be in PIN1 of BOWL(l1). 

WAF to calculate the total score for the game and store this value in SCORE. 
(NOTE: This game has already been bowled.) 

X 38. GIVEN: TABLE 
ITEM 
ITEM 
ITEM 

DATA 
INFO 
DAY 
WDHD 

365 1 
DATAfj1 
DATA~1 
DATA~1 

/\ 
365 RlR)P 
1~. U 

21<U) U 
31 1 B 

To facilitate its accounting procedures, a department store numbers the days of the year 
from Ito 365. Accounting data is stored in me)l1ory in item INFO. The item DAY contains 
the day number. The item WDHD indicates whether the day is a working day or holiday. If 
WDHD = ~, a working day is indicated; if WDHD = 1, a holiday is indicated. Initially all 
WDHD =~. 

WAF which will place the correct value into WDHD. January 1st for this year falls on 
Friday. Only Saturdays and Sundays are holidays. 

X 39. GIVEN: TABLE FORTY 1 

There are 40 numbers ,stored in table FORTY. (slot = 1 reg.). The values may be 
positive or negative. 

WAF to compile two totals - one of the positive values and one of the negative values. 
Store these totals in the non-tabular items POS and NEG respectively. 

y 40. GIVEN: T.ABLE 
1\ .. ITEM 

ITEM 

VALUES 
NUM 
ANSWER 

~ .; V' 

99 1 ~ R R P 
VALUES~1 1 @ S 
1 1 V V(PLUS)· V(MINUS) 

V(l>l v}} 
WAF to set item ANSWER to the status of R!,!US if there are more positive than negative 

numbers in table VALUE or the status of MINUS if there are more negative numbers. 
Assume there are no items with a value of zero. - ABC 1~~ 1 1~~ R V P 

BAKE ABC~1 1 8 U 

WAF to find the largest number in table ABC and store that value in LNUMB. 
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\t 42. TABLE 
f\. ITEM 

CKPOINT 
PTID 
TIMR~P 

WHERE 

1~~ 1 1~~ 
CKPOINT~1 1 
CKPOINT~1 25 

R R P 
24 H 
16 D ITEM 

ITEM 1 24 H 

WAF to set item WHERE to the identity of the checkpoint (PTID) that reported in 
nearest to 1851 hours (TIMREP). Assume there are exactly 100 checkpoints and all reports 
were received between 0000 to 2400 hours. . 

X 43. GIVEN: TABLE NUM 3~~ 1 3~~ R V P 
ITEM DIGIT NUM~1. 1 12 U·) 2.' '1 

ITEM FIND 1 12 U (':) t>t:> () \ N ~"-

ITEM INDX 1 12 U 

The contents of the key item DlGIT increases by increments of 2. DIGIT will always be 
an even number. FIND Jay be an odd or even number. Search table NUM for the value in 
<~ If it is found, set the value of FIND equal to DIGIT and set INDX to the value of the 

entry number in which the desired value was found. If the value is not found, set all values 
in NUM to odd values. 

r 44. GIVEN: ITEM SORTED 1 1 V V(TRUE) ,V(FALSE) 
TABLE SENIOR 3~~ 1 3~~ R V P 

X 

ITEM NAME SENIOR~1 1 24 )H 
ITEM MAJOR SENIOR~1 25 6 H 
ITEM AVl:RAGE SENIOR~1 33 1!) U 

Table SENIOR contains the name, major fields of study and averages of all seniors in a 
given university. This table is suppo~ed to be sorted in ascending sequence on the key item 
AVERAGE. ' 

WAF to set item SORTED to TRUE if the table is sorted as specified, or to FALSE if the 
condition is not met. 

45. GIVEN: ITEM ENTNO 1 1~ U 
ITEM ERROR 1 1 V V(YES) V(NO) 
ITEM REG 1 9 U 
ITEM KONST 1 3~ U 
TABLE PON 512 1 512 R V P 

ITEM NUMB PON~1 1 3~ U 

WAF, using binary search, to search table POl'f-.for the value contained ,in KONST. (PON 
is in descending order.) If the value is found, s~rENTNO equal to the entry number and set 
ERROR equal to NO. If the value is not found, set ERROR equal to YES. 

K 46. A non-tabular item NSD which contains..a..number between ~ and 32 inclusive. Table NOS 
contains the squared values for numbers between ~ and 32 inclusive. (Ent #~ = ~, Ent #1- = 1, 
Ent #2 = 4, Ent #3 = 9, etc.) Write a statement USing Direct Look-up that will set the item 
ANS to the squared value of NSD. . ------

12 



V. 47. GIVEN: TABLE 
I' ITEM 

28 1 28 
UF~l 1 

R R P 
2~ U 13.~7 
R V P TABLE 

ITEM 
ITEM 
ITEM 

ITEM 
ITEM 

ITEM 
ITEM 
ITEM 

UFD 
FAIRSHR 
OFFICER 
NAME 
GRADE 
YROSERV 

2~~~ 2 1~~~ 
OFFICER~2 
OFFICER~l 
OFFICER~l 

148 H 
1 2 V 
3 3 V 

AMTGIVEN OFFICER~l 6 3~ U 
HALO OFFICER~l 36 1 V 
TOTF AIR 1 4~ U 33.~7 

V(O-l) V(0-2) V(0-3) V(0-4) 
V(LS2) V(OV2)V(OV3) V(OV4) 
V(OV6) V(OV8) V(OV10) 
23.~7 

TOT ACT 1 4~ U 33.~7 
COMMANDER 1 1 V V(HAPPY) 

V(ANGEL) V(FALLEN) 

V(UNHAPPY) 

Table OFFICER contains in itemNAME,all the names of the officers in grade 0-1 to 0-4. 
in an organization •. Item GRADE contains their grade and YROSERV, status corresponding to 
their length of service. AMTGIVE~ contains the amount each officer contributed to the 
United Fund. 

Table UFD contains the fair share for each officer in item F AIRSHR. The table is 
organized in ascending order by grade and within the grade structure in ascending order by 
years of service. (The first 7 entries are for grade 0-1. Entry *0 is for 0-1, LS2; entry --. *1 is for 0-1, OV2; etc.) . 

.. WAF .to stlt the item HALO in each entry equal to ANGEL, i,LA.M:TGl.W in that entry 
i~ greater than or equal to the officer's fair share amount. If not,set item HALO to FALLEN. 
Compute the total amount given by the organization and put this total into TOT ACT. Also 
compute the total if each officer had given his fair .share and put this total into TOTF AIR. If 
TOTACT is greater than or equal to TOT FAIR , set·COMMANDER equal to HAPPY and stop. 
If not, set COMMANDER equal to UNHAPPY and branch tq program BUST. (NOTE: An 
algorithm can be used to solve this problem.) 

u -, f:,)<': 

f 48. WAF to load in. word KAT with the contents of bits *4-*8 of the item BOB. (ITEM 
. BOB 1 12 U). Then decrement the index word~ one until its value reaches~. ·(Take into 

account the condition that 4-8 might be all zeroes.) 

" 49. WAF to add together the contents of bit *1-*6, *4-*9, ·*7-*11, *10-*12 in BOB. Place this 
sum into i.!!..de~. word S. 
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"i. 50. GIVEN: Tables RANDOM, EVEN, and ODD are variable length. 
" Slot = 1 register Register length = 25 bits 

What does this program accomplish? 

K =: RANDOM00 - 1 
I ~ 0 
J = 0 

TCP \--------.&. 

CDD (J)'" P A.l'lDCl'.( K) 

J .", J+ 1 

IS 
YSS . CrJ e".. # 

3V;;N(I) = RANDOl"i(K) 

I ~ I + 1 

ODD~~ = J 
EVEN.0~ = I 

NOTE SPACE05 O\r~ ~ 1 t> ~\e. ~ ... Sto.1ioI\ 1- ~ ~ -e IJ c"\.. " (jdJrj' 

rJ V"- ~e'(~ .. 6)S1ov-e C"~""- ·ff') fv ev( v of 
oJ> ~ -:ti '> ( ..., C) i:> ~ (j)~') C ~ ,Nt/NIt bi\"!r ;vOw (rv 

eve t:/ d'r d ¢> t> hr>s VL... ~ t;:'A-..~ e, {t- y 
:Ff- I t· L.., &J ~ -v Q2 1'. N J;>cJ~ , ~ :se rfs N !J~i 
o~ ct:> l> ¢- E u r (V > "fLoe fl ~~ 
e ...... t \r- \ ~.> l'"V Ell ~c ~ \ Q) /\I (!), ~(Ooo'" f r-1 ~ ~~ 

t~ --~f"ev9Q ~v&~""'f 
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.I 51. GIVEN: ITEM 
('- TABLE 

ITEM 

ERR 
INFO 
DATA 

K=~ 
ERR = ~ 

ERR = ERR + 1 

BIT(4.3)(DATA(K» = 3 

BIT(7.3)(DATA(K») .. 7 

a. What does this flow accomplish? 

b. ~t does ~RR contain at the end of this program? 

-

K=K+2 

END 

¢ 
I 
(~ 

) 

y 
~ 
&, 

7 

6-
q 
~ 

c. If ~x #1 contained the statement, "K LQ 5~~", how would the flow have to be changed 
to accomplish the same result2 

N9TE'SPAC~~t~CfJiw I~:!~{ ~ .... fy.i P oL~,~lc: ~.,e"'7 ."ft.er- e:-I Ir-JJ 
0\ :~ tE.~'1>,Arp\. :f-?~!.{- {oS ItY,b,ts ,+, >f~ (tt,,..i If 
t; b ~~ G"' .... e\,- ~t"j >,€v'1 ~L.h"'~e. <{("e '-l. ~'8 ~ 5 f-
~44e; 1 vi;, (0 t'f!> ~ ;>., I fj @, ('r....,~ b , I.e. 'flo. of ri'-~<, ~J.q- '" s ...,~ItE- Cl-~~~..J Vd) jt ... >J 

, ® LA! IP ~cS) 1l" v~ All '-t \f~ b l G /V1 Cit- ( f ~o,,- tV t" (' ~';..>0 r/ 
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...[ 52. WAF that will.branch to the program SQRT if bits t!1oo(f~ item CALL equal fj's. If 
'" they equal1's, go to CBRT. If they don't meet either of these'l:onditions, go to program 

QUADEQ. 

. .... "Mfr 

" 53. WAF to count in-1~m fT-;) the number of l's in item BULB.~L-hu -~ If BULB 
1\ has 30 or more l's, set theli';stAILbits to fj's and the seco~bits to l's. If less than 30 

l's, set the first .bits to l's arlft~e second" bits to fj's. ~fJ 
.. at .... .., 

,. 
" 54. GIVEN: TABLE TBL 2_fj 1 2fjfj R' RiP 

ITEM NUM TBLfj1 1 18 S 

x=¢ 

X,=X+l . END 

Al 

NOTE SPACE 

16 

-ns 

- PDJ:) 

WJM(X) ~ NUM(X)**2 

Sa) dL 
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1\55. ITEM ACC 1 9 U P ~...!. (ALL VALUES ARE OCTAL ~ "" ITEM ONE 1 3 U p ...L 
ITEM TWO 1 6 U P lL .-
ITEM FOUR 1 6 U P 34 *~'* 
ITEM FIVE 1 7 U P~ 
ITEM SEVEN 1 8 U P 170 :J. tItIJ 
ITEM TWELVE 1 9 U P 10 I(D 

Determine the value of all items at the end of this flow. 

NOTE: These are preset items. 

Ace '" FOUR 

CC::ACC-Tt/IO 

T\'!ii:LVE ~ ACC 

BB )------..1. 

SEV~N ~ SEVEN + 2 

FOUR '" FOUR + 1 

NOTE SPACE 

S .... \ 

\ \ I \ \ \ I 

f if r; -;. I I ex!) I Of 

l) 0 ---01 I , I (j) cjt/> 
,i -:..' ~q ( rpp 

.1-- C C :- :s ~ - {b - I G 

I /,15 0 {Ol 

I jI J 000 
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TABLE SCORE 
ITEM MARK 
ITEM· QUES 

1J1J1J1J1 1 
SCOREJ11 
SCOREJ11 

R V P 
S 
U 

Table SCORE contains the results of a 4J1-question examination given to a maximum of 
1~,~J1~ people. 

Each bit of item QUES corresponds to one of the 4J1 questions where a setting of 1 means 
the question was answered correctly, and J1, incorrectly answered. 

The weighting of the test is: 

QUESTION VALUE OF EACH QUESTION 

I 1-8 
Ii 9-3J1 
I.;, 31-36 
j i 37-4~ . 

1/2 point 
1 point 
5 points 

10 pOints 

WAF to set each entry of item MARK to the numeric grade of each student and then exit 
to program EXEC. 

~7. Given a computer clock of 48 bits that is pulsed' 'n" times every second. When program 
ADP starts the contents of the clock are extracted and saved in item CLOCK1. When ADP is 
finished operating, the contents of the clock are extracted and saved in item CLOCK2. WAF 
to determine if ADP took longer than 5 seconds to operate. The value 5 seconds is stored as 
a constant in MAXT. If the program took longer than 5 seconds to operate, turn on condition 
lite #4 and print out the actual time to operate on the line printer. If the program operated in 
5 seconds or less than 5 seconds, branch to program BCDP. 

'I.. 58. There are 10 numbers, not consecutive, but in ascending order in table NOS. Arrange 
( " these numbers in descending order in the same location. (slot = 1 reg.) 

" 59. Table DECK contains positive and negative numbers in random sequence. WAF to sort 
the absolute values in table DECK in descending order. CARD is the key item in DECK. 

1" 60. TABLE 
ITEM 

POS 5~~ 1 
NUMB POS~1 

5J1~ R V P 
1 1~ U 

Positive numbers are stored in random order in POS. WAF to store these numbers in 
ascending order in table POSe 
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\[ 61. TABLE 

"" ITEM 
RECEIVER 5~~ 1 5~~ jl V P 
MSGE RECEIVER~1 f ':48 H 

Table RECEIVER can contain up to 500 messages, each message consisting of up tcf~§,,/ 
characters. The last character in each message is a period. (Periods may be embedded 
within the message.) WAF to set Item NUL USED to the tOtalnumber of unused bytes of the 
entries containing messages, and set item LONGEST to the number of characters represent
ing the longest message. (A register = 8 characters) 

'X;2. TABLE I:>E~S 8~~~ 1 8~~~ /R V P 
{'\ ITEM (~ER~ PERS~1 1 V U 

ITEM RANK PERS~1 9 18 H 
ITEM DEPENDENTS PERS~1 27 6 U 
ITEM CLEARANCE PERS~1 33 6 H 
ITEM MONTHS PERS~1 39 8 U f64.~4 

TABLE PERSX 5~ 1 5~ R V P 
ITEM... SE~.JAl..X PERSX~1 1 8 U 
ITEM RANKX PERSX~1 9 18 H 
ITEM DEPENDENTSX PERSX~1 27 6 U 
ITEM CLEARANCEX PERSX~1 33 6 U 
ITEM MONTHSX PERSX~1 39 8 U ~4.~4 

(All items in table PERSX are identical to the items in table PERS.) Table PERS contains 
information concerning members of the AF assigned to a certain station. Table PERSX 
contains information concerning up to 50 new members who have transferred to this station. 
Both tables are in ~g order. Key items - SERIAL, SERIALX. WAF to merge/insert 
the data from PERSX into PERS maintaining the original order. 

'A63. TABLE 
ITEM 
ITEM 
ITEM 

RESULTS 
SERIAL 
AGE 
IQ 

2~~~~ 2 
RESULTS~1 
RESULTS~2 
RESULTS~2 

1~f6f6~ R 
1 48 H 
1 7 U 
8 12 U 

V P 

Table RESULTS contains the serial number, age, and IQ of up to 10,000 members of the 
armed services. WAF to delete those entries with an IQ of less than 90 and then repack the 
table. 

>< 64. Given variable length tables ONE and TWO. The key item for ONE is UNO. The key item 
{ \for TWO is DOS. Each is sorted in descending order. Each has positive and duplicate 

numbers. WAF to merge ONE and TWO into table(!,HRE!L,!hiCh will be in ascendi,.!!g order. 

65. Given table MEMORY of 10,0008 registers. (slot = 1 reg) An area of MEMORY that is to 
be cleared is indicated in the following manner: all of core between the address of "678" and 
"778" inclusive, as indicated by bits #1-#6 of each register. Search through MEMORY for 
these indicators. When they are found, put the addresses of the area to be cleared in the 
input parameters BEGIN and END. Then call in SBR CLEAR. Take into conSideration the 
fact that no area may be cleared or that more than 1 area may be cleared. 

66. Write the subroutine to clear MEMORY indicated in the preceding problem. Use the 
parameters given. 
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67. This will be a drum maintenance program to check information transfer lines and drum 
storage capability. 

TABLE 
TABLE 

CAB 
RUG 

1 
1 

R V P 
R V P 

WAF to transfer the data from table CAB onto drum channel #26. When the transfer is 
complete read the information from drum channel *26 into table RUG. Then do a comparison 
entry by entry between the 2 tables. If there are any errors, save the entry numbers in table 
ERROR and program an error stop. If there are no errors branch to program TAPE MAINT. 

68. ITEM 
TABLE 

ITEM 
ITEM 

CONST 
ABC 
RADR 
PROC 

1 7 
4~~ 1 
ABC~l 
ABC~l 

U TABLE 
4~~ R V P ITEM 
1 15 S 
16 1 B 

XYZ 4~~ 1 4~~ R V P 
PRADR XYZ~l 1 15 S 

The above data is stored on drumchanneU7. Raw radar returns are stored in RADR and 
are constantly being processed. WAF to determine if RADR should be processed or cleared. 
If the PROC equals 1, then the return has been processed and that entry requires clearing. 
If PROC equals ~, process RADR by multiplying RADR by CONST. store the processed radar 
return in item PRADR and set PROC to a value of 1. Before branching to program TRACK 
write table ABC onto drum *2, drum location MNP. 

69. TABLE 
ITEM 
ITEM 
ITEM 
ITEM 

BIRD 
AARDVARK 
DODO 
CRANE 
EGG 

2~~ 1 
BIRD~l 
BIRD~l 
BIRD~l 
BIRD~l 

ttif P 

16 t U 

WAF to determine the largest item in each entry, including EGG. If AARDVARK is the 
largest, set EGG of that entry equal to Itl". If DODO is the largest, set EGG equal to "2". 
If CRANE is the largest, set EGG equal to "3". (None are equal). Before branching to pro
gram FRAME, write table BIRD on to drum n, drum location TWEET, ana clear drum *3. 

70. ITEM 
TABLE 

ITEM 

CONST 
RRTN 
RETRN 

1 7 
4~~ 1 
RRTN~l 

U 
4~~ 

1 
R V P 

5 S 

Raw radar returns are stored in table RRTN. This table is stored on drum *2, drum 
location DRT. WAF to read this table into core and operate on it in the following manner -
multiply each of the returns by CONST and store the result in its original location. Before 
branching to. program TRK VEL write this table on drum #2, drum location DRT. 

71. GIVEN: A card reader with 101 cards in the card hopper. The first 100 cards contain 
the height (in feet) of 100 triangles. The 101st card contains the common base (in inches) of 
these 100 triangles. WAF to read the card reader and calculate the area in sq. ft. (A = 1/2bh). 
The 100 heights will be read into table HGT. The base will become a non-tabular item BASE. 
Store the computed areas in table AREA. Before branching to program MORT, write the 
table HGT and AREA as the 2nd and 3rd record on TD n. 
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72. TABLE 
ITEM 
ITEM 
ITEM 

BAT 
(ll~.~. 
RAY 
ALPHA 

5f1f1 
BATf11 
BATf11 
BATf11 

1 5f1f1 R V P 
1 12 U 

13 12 U 
25 24 U 

INPUT & OUTPUT PARAMETER ITEMS 
ITEM SIDE 1 1 12 U 
ITEM SIDE 2 13 12 U 
ITEM SIDE 3 25 24 U 

WAF to sort table BAT into descending sequence based on ROB. After table BAT has 
been sorted call in subroutineiPYTHAGORUS'S THEOREM~ Before using the SBR set 
SIDE1 = ROB and SIDE2 = RAY. The result of the computation will be placed in SIDE3. Place 
this result in ALPHA. Cycle thru the entire table performing this computation for every 
entry. 
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SUPPLEMENTAL PROGRAMMING PROBLEMS 

l PROBLEM 1 

You are required to construct a flow to solve the following problem: 

Total the cost of five Christmas purchases. This total will not ~c.eed $100.00. The cost of 
each item will be contained in items PURl thru PUR5 •. 

You will subtract the amount of the total bill, item TBIL, from $100.00 and de1:rmipe the 
amount of change to be received. , . 
r 
The change will be broken down into the following denominations: 
$20.00;' $10.00; $5.00; $1.00; $.50; $.25; $.10; $.05; $.01. 

You will d~eimine the number of each denomination that will be received as change. The 
items for the number of denominations received as change will be TWEN, TEN, FIVE, ONE, 
PFIVE, PTIV, PTEN, POFIVE;, POQNE. ') 0. to., Sf I .. 
.,$~ ,?r; .[0 .C>5'· • (;If 

Write the declarations necessary for any items you use. e v..- ',\.l \,. e ~~-- ~,()~ i "'") 
NOTE SPACE 

vC '-! \ 

! 
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PROBLEM 2 

Construct a flow to solve the following problem: 

Change the structure of TABLE BAD from parallel to serial. 

TABLE BAD 3J1J1 3 IJ1J1 R rv)p 
BADJ11 

_/ 

ITEM BONE 1 48 U 
ITEM BTWO BADJ12 1 48 U 
ITEM BTRE BADJ13 1 48 U 

Declare and explain any necessary item you use. 

NOTE SPACE 
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PROBLEM 3 

You are required to construct a flow to solve the following problem: 

Convert a 'mMry number into B9~rith octal. The binary number is' contained in item BNUM 
which is an unsigned integer O~its. It is located in bits *1-*24 of the register, the rest 

r of which is blank. store the answer in item BONUM, which is a Hollerith item of 48 bits 
occupying an entire register. 

, j .... 
Declare and explain any necessary items you use. 1 

I , lOff 

NOTE SPACE 

~ flo' 

~ t .J;? /' + r~.~ ,',) . . 1 . ...) 'I e..('V) ~ p l~ ,./ 

, ... ,. --'''". • .... <'. 

24 ('f>YTE(IV) -- ~~r1q~p +- BIT(TI~)( 



PROBLEM 4 

You are required to construct a flow to solve the following problem: 

Convert a binary number into Hollerith decimal., The binary number is contained in item 
BNUM which is an unsigned integer that is right justified in the register and whose maximum 
value is less than 100. Store the answer in item HDNUM, which is left justified in a register. 
Declare and explain any necessary items you use. 

NOTE SPACE 

ITEM NUM 42 
ITEM HDNUM 1 

7 U 
12 
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PROBLEM 5 

Construct a flow to solve the following problem: 

Table TSD contains track numbers. They are in random sequence. Sort them using the 
bucket sort on the basis of the track number, item TTRN. Refer to the section of the study 
guide for the operation of the bucket sort. 

Using the following declarations: 

NOTE SPACE 

26 

TABLE STN l~~ 1 1~~ R V P 
ITEM SDLI STN~1 1 12 U 
ITEM STRN STN~1 31 18 T 

TABLE LNK 1~ 1 1~ R R P 
ITEM LINK LNK~1 48 U 

TABLE TSD 1~~ 1 1~~ R V P 
ITEM TTRN TSD~1 1 18 T 



CHARACTER CODING 

computer Systems Depirtment 

Character 12 Bit HoI 6 Bit HoI Character 12 Bit HoI 6 BifHol 
, 

0 0, 010000 L 11,3 100011 

1 ,1 000001 M 11,4 100100· 

2 ,2 000010 N 11,5 100101 
, 

3 ,3 000011 0 11,6 100110 

4 ,4 000100 p 11,7 100111 

5 ,5 00 0101 Q 11,8 101000 

6 ,6 000110 R 11,9 101001 

7 ,7 000111 S 0, 2 01 0010 

8 ,8 001000 T 0, 3 010011 

9 ,9 001001 U 0,4 01 0100 

BLANK 000000 
I 

V 0, 5 010101 

A 12,1 11 0001 ! W 0, 6 01 0110 

B 12,2 11 0010 X 0, 7 01 0111 

C 12,3 11 0011 Y 0,8 011000 

D 12,4 11 0100 Z 0,9 01 1001 

E 12,5 11 0101 

F '12,6 11 0110 $ 11, 8-3 101011 

G ·12,7 11 0111 + , 8-3 00 1011 

H 12,8 111000 - ,8-4 001100 

I 12,9 111001 , 0,8-3 01 1011 

J 11,1 100001 * 11, 8-4 101100 

K 11,2 100010 . 12, 8-3 11 1011 
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TABLE OF POWERS OF 2 

2n n 2-n 
b''''i'I'9-j 

1 0 1.0 ::. 

2 1 0.5 ;: .1 
4 2 0.25 ': ,01 
8 3 0.125 ':l. .. 001 

16 4 0.062 5 .... Ot)O I 
32 5 0.031 25 ;. .. 00001 
64 6 0.015 625 e +t:. 

128 7 0.007 812 5. 

256 8 0.003 906 25 
512 9 0.001 953 125 

1 024 10 0.000 976 562 5 
2 048 11 0.000 488 281 25 

4 096 12 0.000 244 140 625 
8 192 13 0.000 122 070 312 5 

16 384 14 0.000 061 035 156 25 
32 768 15 0.000 030 517 578 125 

65 536 16 0.000· 015 258 789 062 5 
131 072 17 0.000 007 629 394 531 25 
262 144 18 0.000 003 814 697 265 625 
524 288 19 0.000, 001 907 348 632 812 5 

1 048 576 20 0.000 000 953 674 316 406 25 
2 097 152 21 0.000 000 476 837 158 203 125 
4 194 304 22 0.000 000 238 418 579 101 562 5 
8 388 608 23 0.000 000 119 209 289 550 781 25 

16 777 216 24 0.000 000 059 604 644 775 390 625 
33 554 432 25 0.000 000 029 802 322 387 695 312 5 
67 108 864 26 0.000 000 014 901 161 193 847 656 25 

134 217 728 27 0.000 000 007 450 580 596 923 828 125 

268 435 456 28 0.000 000 003 725 290 298 461 914 062 5 
536 870 912 29 0.000 000 001 862 645 149 230 957 031 25 

1 073 741 824 30 0.000 000 000 931 322 574 615 478 515 625 
2 147 483 648 31 0.000 000 000 465 661 287 307 739 257 812 5-

4 294 967 296 32 0.000 000 000 232 830 643 653 869 628 906 25 
8 589 934 592 33 0.000 000 000 116 415 321 826 934 814 453 125 

17 179 869 184 34 0.000 000 000 058 207 660 913 467 407 226 562 5 
34 359 738 368 35 0.000 000 000 029 103 830 456 733 703 613 281 25 

68 719 476 736 36 0.000 000 000 014 551 915 228 366 851 806 640 625 
137 438 953 472 37 0.000 000 000 007 275 957 614 183 425 903 320 312 5 
274 877 906 944 38 0.000 000 000 003 637 978 807 091 712 951 660 156 25 
549 755 813 888 39 0.000 000 000 001 818 989 403 545 856 475 830 078 125 
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NOTES 



SAVE A LIFE 

If you observe an accident involving electrical shock, 
DON'T JUST STAND THERE - 00 SOMETmNGt 

RESCUE OF SHOCK VICTIM 
The victim of electrical shock is dependent upon you to give him prompt first aid. 

Observe these precautions: . 
1. Shut off the high voltage. . 
2. If the high voltage cannot be turned off without delay, free the yictim from the 

live conductor. REMEMBER: 
a. Protect yourself with dry insulating material. 
b. Use a dry board, your belt, dry clothing, or other non-conducting material to 

free the ·victim. When possible PUSH - DO NOT PULL the victim free of 
the high voltage source. 

c. DO NOT touch the victim with your bare hands untU the high voltage circuit 
is broken. . . 

FIRST AID 
The two most likely results of electrical shock are: bodily injury from falling, and 

cessation of breathing. While doctors and pulmotors are being sent for, DO THESE 
TmNGS: 

1. Control bleeding by use of pressure or a tourniquet. 
2. Begin IMMEDIATELY to use artificial respiration if the victim is not breathing 

or is breathing poorly: 

a. Turn the victim on his back. 
b. Clean the mouth, nose, and throat. (If they appear clean, start artificial 

re.,piration immediately. If foreign matter is present, wipe it away quickly 
with a cloth or your fingers). 

c. Place the victim's head' in the "sword-swalloWing" 
position. (Place the head as far back as possible so 
that the front of the neck is stretched). 

d. Hold . the lower ~aw up. (Insert your thumb between the 
victim's teeth at the midline - pull the lower jaw force
fully outward so that the lower teeth are further forward 
than the upper teeth. Hold the jaw in this position as 
long as the victim is unconscious). 

e. Close the victim's nose. (Compress the nose between 
your thumb and forefinger). 

f. Blow air into the victim's lungs. (Take a deep breath 
and cover the Victim's open mouth with your open I 
mouth, making the contact air-tight. Blow until the 
chest rises. If the chest does not rise when you blow,' 
improve the position of the victim's air passagew.y, 
and blow more forcefully. Blow forcefully into adults, 
and gently into children. 

g. Let air out of the victim's lungs. (After the chest rises, quickly separate lip 
contact with the victim allowing him to exbale). 

h. Repeat 'steps f. and g. at the rate of 12 to 20 times per mimte. Continue 
rhythmically without interruption until the victim starts breathing or is 
pronounced dead. (A smooth rhythm is deSirable, but split-second timing is 
DOt essential). 

DON'T JUST STAND THERE - DO SOMETHING! 


