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gueatione, comments, aic.]
css may ditficalities or quastions about lasc test.
grading powcadure 2ad W palicy
auctiong -
all Blabamen dacermlines epace Limit; iscludes zeroth slement ox
row gerc end column zero which are NOT used by
MAT functicne.)

MAT READ
10 DI Dilo,20} 1dmie of 1l = 21 = 23] elements
0 MAT READ B .rexda frow DATA into the srray, row by vow

AT GHAD D(7,12) would change the glze and shepe of D butb not
the meriwom nunber of elements ——one subscript night
even £xceed the originel Iimite.

AT PRINT
punciustion: aone,  comma, eamicolon
100 MAT PLTHT 83

AT TRPUT
200 MAT TNFUT AS ‘note the possibllity of & string matrix

IER, GON, XN
100 MAT & » CON  !sets elements of A aach equal to ome
120 MAT 3 = FER(5}.to redimersion B end zerc the array
130 MAT C = IDY ! sets elementa on oriocinoe]l dfassaal ta 1. athere =~ 0
! thes
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. Computer Science 120
Day #2.

1. Program Efficiency Hinta
A. to save storage space in core
l. Combine statements on a LIlne to save statemen! header space
{Statement headers are 6§ worlis]l long)
Certeain statemants require headers anyway
DATA, DEF, IM, FNEND, POR, NEXT, =nud REM
use ! within statementd lines for vour commen:s and save

B- reduce the requiremmnts for oconatant storsha by requiring that eac

ba stored only once.
Condider the progressive improvements iv program code:

10 AZ = 278% '

20 BE = 27BZ

Vi, 10 AX = 288 : BT = 278%
V8. 10/ AZ = 278B% : BT = A%

) va. 10 AX,BZ = 27BE
€. reduce the need for subscripted sddressing (this wlao saves |

10 For 1 = 1% to NZ
T = X(1X)

S= 5+ T

52 = §2 4+ TaT
20 NBXIT 1iZ

a% LE -e

?ﬂ eliminate unnecessary varlables
10 A™ B4C : Dwm A4E : Fw D4 G
becoues
10 F=HC + E+ G
18 the jdtermediate values & snd ) are not n

5’: use integer variables Wwkenesver possible (use ¥ rign)
as subscripts, many FOR ... NEXT loops, etc

g Use variables with the same first character as much as you ca
don't introduce af new first character unnecsacaridy

?i Re-uge wariablies when you can. Make them do doublz duty  =-but

pay the penalty of making it more probable zhat you wi)
#rrors In vour program loglc.

B. to pave computer time; writing faster code
1. wuse subroutines instead of uwder-defindd funections

2. Iimplied loops are fester tham FOR ... HEXT loops (ssves spnc
3. multiple IF statementa might be replaced by connound TF ety

. or by ON .... GO TO .... etatemmats
B0 ON INSTR(1%,YXEBY", AS$) GO TO 10D. 200,




Computer Sclence 120
Day #2. (cont)
1I. Ideae for homwgork.

A. Write a user-defimed functiom which is the inverse of DATES(] —
i.e. which will give the date for aav intege: from 1 to 25365,
Teat your results by _

FND(DATR$(NL)) = NZ (i 43

A more ambiticus project 1s to make ome whicl will work from
1 to 32365. ¥ote how DATE$ works for yeers sfcer 1999.

B. Compare multipiication with exponentiation — wvhich is faster?l!

I"‘H oY mli e -*I

or N= @ for N=37 FoRN=6,7,8 etc. Is there a crocacover
point f¢ at which it ie better to chunge vour codel?
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5. sauple BECTape for flosting point numbers

Fi s B )
< 101016413107 = 1010100211 w21l
sy
since 1385 ie positive, the sign bit 18 ©
tda 128 to the ezpowent: 139;, = 100010112 {exponent bits)

13&51H

cuitting the first bit after the binary point, insert the
wenitsss of the number (‘hidden bit')

word i:  Ci0001G110202001 (or ms 2 bytes) 01000101 !lﬂlﬂlﬂﬂl

word 2:  1100000000000000 (cr as # bytes 11000000 00000000

/. Copputer numbeys

i. 1imited precision
)

v not 8 contvinuous sét -~and the paps are of &ifferent sizes 1in
different povts of the sumbar system,

ae seer above, thevre 13 no mumber between 0 snd about 1.4 B-39

functlons which convert the steomsge format from one to another




Computer Science 120
Course Cutline

Day #4. Logic

1. Ioteger varisbles zs logical variables
A. truth values : T= -1I; F = 0I; any non-Zero valus will be Trus
B. Program switches --azt aowewhere in program snd cest later

AI- (P:'_.; =.I!E:I.-E, "!'I‘}

BX = (X5 12)

Ci = DX and 4%

IF AL end (BE OR CX) then 12BD

IT. bit manipulation —using less than full word for daca atorage

AT = D110 {data word) of course thersz are 16 bite in our
BZ = 1010 (mask word} computer word --Ishoxtped these £
e
function reaulc comnent
AX AND BY 0010 logical product.

copy selected bite of deta work & get cihe
can be used to copy pari: of & work, teo ece
earzain bits are set or set certeln bits to O

AZ OR BY 111C to set sédected blts to 1 snd copy all cthers.
logical pum.
AL ZOR BX 1100 logical differsnce —-ghows, bit by bit, wheso
A and B differ.
Az EQV BX 0011 shows, bit by bit, where A gad B mathh
AZ IMP B2 101@ the order of fddd A end % matters here

gets all bits of & C fxcept hera A haos g 3
and B has a 0,

Examples:
If (AT AND NOT 7%) = D same as IF AZ< 7T 17
IF (HOY AZ and 7%) = O if last three bits of A era ls
CZ = AZ AWD 240% copy bits 4-7 of A dmte C; verhepa this
pari of the worll rzpresantes data we .
CI = AX or 12% sete bita 2 & 3 to 1ls. copies sll sthers
CI = AT ormot 12% coples bite 283 and sate all others to onca.

neaded operation 8:
1. copy word segment Ci = AR and 240%
2. get ceartain bits to 1
without changing others AL
3. set certain bite to 0

m AT or 12%

without changing others AT = A% AND NOT L ﬂTN?ﬁ
&6. test bit M I¥ {AX end 2E{WZ%) “ﬁ?"'i‘--ﬁ'ﬂ. lor tmst fox
5. set bit H AE w AT and 274 NI

6. turn off bit N AL = AX gnd HOT 254 NE
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lay #3. Random nymbers.
I. Pseudo-randon number generation (ome ﬁtﬁﬂa’) |
5 :
A, Ry = €2y (mod N) & 5 111]4:3}131 4y S
Lot g

e . bR X T TR 2t VE N

2, deponds on choice of N, C and Ry R:.‘r b

#1 M

| ]

=

o |

¥ and digit the VARIANMCE of the gaps (as sbhove) should be 90
meﬁ,{. N or vandom digits, the a gaps ( ) should

\
DE_, ,~= The naximum teat
i:.) 3 ™ In a set of three random digits, the center one will exceed
the other two in 285 out of 1000 cases.

PR
T8 E. Uses of Handom numbers. Jﬂf 125]
L. Sim.lation
representing portions of a non-deterministic process or of cone
in whiczh the deterministic rules are unknown or difficult to epply
€, Mou = Carlo techniques spplied to dafinite integrale
urea, volume K center of mass, etc,

Fossible program ac .rigmgnt.n )
' Ba te your wwm pﬂguﬁa—ranﬁm aullb-:r generator and salect poor valmes {then jood ||
'ueg) of T, C and B/ and find the repetition lemgth in each of several cases. |}

3

® a. repetition length incrennea wvith ¥, mo choose N = 2"'1 (32768)
b. chooee 8 of the form 8n%*3 where m is any positive integer '
@ . choose Ry to be an odd integer
#z d. choose C nedr the square root of N for better statistical properties
although not inceessed repetition lemgth. ﬁl\—l. ﬂf,
ﬂ
g C. divides Ry by N to get a number in the range 0 to 1 /(ﬂ, "W' 'h'ﬁ
#® =g . Statistical tests on random numbers (and random digits) % .%
A. mean test -~ should be pnear 0.5 in the above case 5 :
§. Freguency distribution test -— equal intervals should cont Wa
@ equal counts of randomly generated values.
€. ELrequency of rune test. A run of length k 1ia a series of k consecucive
numbers which is monotonic (#1fH incressing or decreasing)
@ there should be W%ﬁ W (k253541 -(aﬁuﬁ—ﬁr-*r}_]
& runs of length k in a series of N random numbers
¥ runs sbove and below the mean test
& =100k for sequences which are either all above or all below the medn:- .
tha uld b =
re sho & 5 o L & K.}_?}
U
% ' s
such rune of length k in N numbers.
. 4. gap test fow random digits
each digit should recur, ing owm sequence, every 10 times (Om the avem
i.2 the average'gap"” between repatitions of a digit shoull be 10.
[ Thi.a should be true for each of the digits
”ww .
VARKIANRCE = averaga ue of the square eviationf from
E’ (OJ‘L b, 1AN $alue of th d devi £
i TS the mean. i)
@
&
@
e
L

o o
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xite o Program to apply the E%\\m} test o the rardom nus

generator usdd by the WASIC-PLUS function.
3. FWrite a program Lo find what volume 1is left when a sphare of radius -

a hole of radiwm 1 drilled thru 1t along a diameter. Use the Mcota Car
technique.

4. Write a program to find the magd of a sphare of radius R, =2 endi deneis
14+ e R/Rg

5. Consider a set of 1000 radiesctise nucledi. Fach has a .02 probeblliicy o
decay in one unit of time. How miiy tecay in each of tha firat 20 wuults ¢
time and how many remain at each seep? Give each ulacayed nucleus g oo
to decay in aach new aims intesval,

Day #6. Sorttng |

I. define problem, note importance
I1. references, etc.
A. THEPSRT ,
B. "¥NUTH ~-The Art of Computer Programming
C. Creative Computing, vol #2 issue 86
i¥I. bubble sort e

500 FORIm=3iTON : N3 ILIEf;_:ﬂlgI'a;l segment o fa-E

510 FOR J = I41.70 N s i £ 1ist D of W items ince
520 IF D(1)< = D{J) THEN 5€0 i - vowoow inereasing onder,
530 F - D[I} i _H.-- I . e, = : 22 kg :

. 540 D(X)= D(3) e s heber ol o Rt g V]

550 B{-I] - .t‘ i . . : s : .

560 NEXT J 492 15 i i

570 NEXT I

IV. delayed replacement sort
200 TFORE=)1TON

510 1=K

520 FOR J #+ I+1 TO W \
530 IF D(I)< = D(J) THEN I = J

540 NEXT J

550 IF K = I THEN 600

560 T = D(I)

570 D{I) = D(K)

580 D(K) = T

590 NEXT K

V. Shell-Metzner sort{ (Shell sort modified by Marlens Metzner)
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