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UNIT PREFIXES
 

 

 

HP-28 Symbol Prefix Number Name

E exa +18 quintillion

P peta +15 quadrillion

T tera +12 trillion

G giga +9 billion

M mega +6 million

k,K kilo +3 thousand

h,H hecto +2 hundred

D deka +1 ten

d deci -1 tenth

c centi -2 hundredth

m milli -3 thousandth

P micro -6 millionth

n nano -9 billionth

p pico -12 trillionth

f femto -15 quadrillionth

a atto -18 quintillionth
       
 
 

RESERVED NAMES
 
 

   Name Description

EQ Current equation for root-finding and plotting

PPAR Plot parameters

der... User-defined derivatives begin with der

n1, n2, ... |Arbitrary integers created by ISOL

s1, s2, ... |Arbitrary signs created by ISOL and QUAD

2DAT Current statistical array

2PAR Statistics parameters  
 

  



 
 

TRUTH TABLE
 
 

 

argi argq argq NOT

arg arg, AND OR XOR arg,

arg» argo arg»

1 1 1 1 0 0

1 0 0 1 1 0

0 1 0 1 1 1

0 0 0 0 0 1

"s¢" "sy" "s3" "S4" "S5" "Sg"     
   NOTE: String arguments must have the same length.
 
 

 
 

KEY STRINGS
 
 

 

Key String Key String

[(A] "UpP" "INS"
V] "DOWN" "DEL"
(] "LEFT" "
[>] "RIGHT" 6> "CURSOR"

"BACK" SPACE "
N H "SHIFT"

=    
   KEY returns either a 0 flag to level 1 or a 1 flag to level 1 and a

string representing the oldest key in the buffer to level 2. Keys

not listed here return their keyboard nomenclature.
 
 

  

  



  

 

SYSTEM
OPERATIONS
 

 

 

  
Name Keystrokes

Attention

Print Display (28S only)

Contrast Control or [ON][-]

System Halt [ONI[A]
Memory Reset [ON][INS][>]

Repeating Test [ON][T]
Keyboard Test (28S only)

Cancel System Operation  
 

 

 

 

INTERACTIVE
PLOT MODE
 

 

    

Key Action

[INS] Return cursor coordinates to stack.
DEL Return cursor coordinates to stack (28C).

DEL Return LCD- string to stack (28S).

[)[=] Move the cursor. (Press the shift
(AlV] key first to move to the edge.)
o] Display cursor coordinates (28S only).

Print the display (28S only).

End interactive plot mode.

 

    



  

SYSEVAL ENTRIES
 
 

 

    

Description 28C 28C 28S
1BB 1CC 2BB

ROM version A A A
Clock 123E 1266 11CA

Command stack off F3B8 F3CE
Command stack on F39A F3BO
LAST off F3F4 F40A
LAST on F3D6 F3EC
UNDO off F44E F464
UNDO on F412 F428
Multi-line display off F4B2 F4C8
Multi-line display on F48F F4A5

Command stack toggle 21E02
LAST toggle 21E2F
UNDO toggle 21E5C
Multi-line display toggle 21EA7
 

 

 

HP-28S MENUS
 

 
 

  
n Standard Menu n Standard Menu

1 ARRAY 13 PRGM CONTRL
2 BINARY 14 PRGM BRANCH

3 COMPLEX 15 PRGM TEST
4 STRING 16 MODE

5 LIST 17 LOGS
6 REAL 18 PLOT

7 STACK 19 CUSTOM

8 STORE 20 Cursor

9 MEMORY 21 TRIG

10 ALGEBRA 22 SOLVE
11 STAT 23 USER

12 PRINT 24 Solver    
9
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ERRORS BY NUMBER
 

 

  

  

Hex | Decimal | Message
General Operation Errors

001 001 Insufficient Memory
003 003 Undefined Local Name
005 005 Memory Lost

006 006 Power Lost (28S)
101 257 No Room for UNDO

102 258 Can’t Edit CHR(0)
103 259 Improper User Function
104 260 No Current Equation
105 261 No Room to ENTER
106 262 Syntax Error
11E 286 Invalid PPAR

11F 287 Non-real Result

120 288 Unable to Isolate

121 289 HALT Not Allowed
124 292 UNDO Disabled
125 293 Command Stack Disabled
128 296 Wrong Argument Count
129 297 Circular Reference
12A 298 Directory Not Allowed (28S)
12B 299 Non-Empty Directory (28S)
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ERRORS BY NUMBER
 

 

 

  
 

   
 

 

 

 

 

 

   

Hex |  Decimal | Message
Stack Operation Errors

201 513 Too Few Arguments

202 514 Bad Argument Type

203 515 Bad Argument Value

204 516 Undefined Name

205 517 LAST Disabled

Real Number Errors

301 769 Positive Underflow

302 770 Negative Underflow
303 771 Overflow
304 772 Undefined Result

305 773 Infinite Result

Array Operation Errors

501 | 1281 Invalid Dimension

Statistics Operation Errors

601 1537 Invalid 2DAT

602 1538 Nonexistent ZDAT

603 1539 Insufficient 2~ Data

604 1540 Invalid 2PAR

Root-finder Errors

AO01 2561 Bad Guess(es)
A02 2562 Constant?

Unit Conversion Errors

BO1 2817 Invalid Unit String
B02 2818 Inconsistent Units   
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ERRORS BY MESSAGE.
 

 

 

  
 

 

Message Hex Decimal

Bad Argument Type 202 514

Bad Argument Value 203 515

Bad Guess(es) A01 2561

Can't Edit CHR(0) 102 258

Circular Reference 129 297

Command Stack Disabled 125 293

Constant? A02 2562

Constant Equation Status

Directory Not Allowed (28S) 12A | 298
Extremum Status

HALT Not Allowed 121 289
Improper User Function 103 259

Inconsistent Units B02 2818

Infinite Result 305 773

Insufficient Memory 001 001

Insufficient =~ Data 603 1539

Interrupted Status

Invalid Dimension 501 1281

Invalid PPAR 11E 286

Invalid Unit String BO1 2817

Invalid ZDAT 601 1537

Invalid 2PAR 604 1540

LAST Disabled 205 517

Low Memory! Status

Memory Lost 005 005     



 

 

ERRORS BY MESSAGE
 

 

 

 
 

 

Message Hex Decimal

Negative Underflow 302 770

No Current Equation 104 260

Nonexistent ZDAT 602 1538

Non-Empty Directory (28S) 12B 299

Non-real Result 11F 287

No Room for UNDO 101 257

No Room to ENTER 105 261

No Room to Show Stack Status

name Not in Equation Status

Out of Memory
Overflow 303 771

Positive Underflow 301 769

Power Lost (28S) 006 006

Sign Reversal Status

Syntax Error 106 262

Too Few Arguments 201 513

Unable to Isolate 120 288

Undefined Local Name 003 003

Undefined Name 204 516

Undefined Result 304 772

UNDO Disabled 124 292

Using name Status

Wrong Argument Count 128 | 296

Zero lStatus
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MEMORY USAGE
 

Object/Structure Size (bytes)
 

 

Real integers -9to +9

w, e, i, MINR, MAXR

Real number

Complex number

Binary integer

Object in variable

String
Real vector

Complex vector

Real matrix

Complex matrix

List, algebraic

Unquoted name

Quoted name
Command

Program

IF ... THEN ... END

IFERR ... THEN .. END

IF .. THEN

... ELSE ... END

IFERR ... THEN

... ELSE ... END

DO ... UNTIL ... END

WHILE ... REPEAT ... END

START/FOR ... NEXT/STEP  

2.5

2.5

10.5

18.5

13

4.5 + 1 byte per character

of name + object size

5 + number of characters
12.5 + 8 X no. of elements

12.5 + 16 X no. of elements

15.5 + 8 X no. of elements

15.5 + 16 X no. of elements

5 + included objects

3.5 + number of characters

8.5 + number of characters

25

12.5 + included objects

17.5

17.5

25

25

7.5

12.5

5

7.5

7.5
 

22

  



23

 

C
O
M
M
A
N
D
R
E
F
E
R
E
N
C
E
  

T
e
r
m

D
e
s
c
r
i
p
t
i
o
n

T
e
r
m

D
e
s
c
r
i
p
t
i
o
n
 

ob
j

X
o
r
y

m
or

n

h
m
s

fl
ag

(x
y)
) #n ’s
ym
b’

 A
n
y

ob
je

ct
Re

al
n
u
m
b
e
r

Re
al

or
c
o
m
p
l
e
x
h
u
m
b
e
r

Po
si

ti
ve

in
te

ge
r

re
al

n
u
m
b
e
r

Re
al

n
u
m
b
e
r

in
ho
ur
s-
mi
nu
te
s-
se
co
nd
s

fo
rm
at

Re
al

n
u
m
b
e
r
,
0

(f
al
se
)
or

no
n-

ze
ro

(t
ru

e)
C
o
m
p
l
e
x
n
u
m
b
e
r

in
re

ct
an

gu
la

r
fo

rm
C
o
m
p
l
e
x
n
u
m
b
e
r

in
po

la
r
fo
rm

B
i
n
a
r
y

in
te

ge
r

Ex
pr
es
si
on
,

eq
ua

ti
on

,
or

n
a
m
e

tr
ea
te
d

as
a
n

al
ge

br
ai

c
 "s

tr
in

g"
[a
rr
ay
]

[v
ec

to
r]

[m
at
ri

x]

{l
is

t}
i
n
d
e
x

{d
im
}

’
n
a
m
e
’

’g
lo
ba
l’

 Ch
ar

ac
te

r
st

ri
ng

R
e
a
l

or
c
o
m
p
l
e
x
v
e
c
t
o
r

or
ma
tr
ix

Re
al

or
c
o
m
p
l
e
x
ve

ct
or

Re
al

or
c
o
m
p
l
e
x

ma
tr

ix
Li
st

of
ob

je
ct

s
R
e
a
l
n
u
m
b
e
r

sp
ec
if
yi
ng

a
n

el
em
en
t

in
a

li
st

or
ar

ra
y

Li
st

of
1
or

2
ar

ra
y
d
i
m
e
n
s
i
o
n
s

Gl
ob

al
n
a
m
e

or
lo

ca
l
n
a
m
e

Gl
ob
al

n
a
m
e

  

N
a
m
e

E
X
A
M
P
L
E

De
sc
ri
pt
io
n

L
e
v
e
l
2

L
e
v
e
l

1
=

L
e
v
e
l
2

L
e
v
e
l

1
 

S
W
A
P

S
w
a
p
s

th
e
ob

je
ct

s
in

le
ve

ls
1
a
n
d
2

Ob
_]

1
Ob

_l
2

O
b
]
2

O
b
]

1
    

  
 



24

 

N
a
m
e

De
sc
ri
pt
io
n

In
=

QO
ut
 

  A
B
O
R
T

A
B
S

A
C
O
S

A
C
O
S
H

A
L
O
G

A
N
D

A
R
G

A
R
R
Y
-

A
S
I
N

A
S
I
N
H

A
S
R

A
T
A
N

A
T
A
N
H

A
X
E
S

B
E
E
P

B
I
N

C
E
I
L

Ab
or

ts
p
r
o
g
r
a
m

ex
ec

ut
io

n
Ab

so
lu

te
va

lu
e

Ar
c
co
si
ne

I
n
v
e
r
s
e
h
y
p
e
r
b
o
l
i
c
c
o
s
i
n
e

An
ti

lo
ga

ri
th

m
Lo
gi
ca
l
or

bi
na

ry
A
N
D

A
r
g
u
m
e
n
t

S
e
p
a
r
a
t
e
a
r
r
a
y

in
to

in
di

vi
du

al
e
l
e
m
e
n
t
s

Ar
c

si
ne

In
ve

rs
e
hy
pe
rb
ol
ic

si
ne

A
r
i
t
h
m
e
t
i
c

sh
if
t

ri
gh
t

A
r
c
t
a
n
g
e
n
t

In
ve
rs
e
hy

pe
rb
ol
ic

ta
ng
en
t

Se
ts

in
te

rs
ec

ti
on

of
a
x
e
s

S
o
u
n
d
s
a
b
e
e
p

Se
ts

bi
na

ry
b
a
s
e

Bi
na
ry
-t
o-
re
al

c
o
n
v
e
r
s
i
o
n

N
e
x
t
g
r
e
a
t
e
r
in

te
ge

r

N N N N

#
n
1

#
I
l
2 z

[v
ec
to
r]

[m
at

ri
x]

|z
|

a
c
o
s
z

a
c
o
s
h
z

10
*

#
I
l
3

0 X;
..

.
Xy

{n
}

X1
1.
.+

Xo
m

{n
m
}

as
in

z

as
in

h
z

#
n
2

a
t
a
n
z

a
t
a
n
h
z

  
  



25

 

N
a
m
e

De
sc
ri
pt
io
n
 

I
n
=

O
u
t
   C

E
N
T
R

C
F
C
H
R

C
L
E
A
R

C
L
L
C
D

C
L
M
F

C
L
U
S
R

C
L
Z

C
N
R
M

C
O
L
C
T

C
O
L
>

C
O
M
B

C
O
N

C
O
N
J

C
O
N
V
E
R
T

C
O
R
R

C
O
S

C
O
S
H

Se
ts

ce
nt
er

of
pl
ot

di
sp

la
y

Cl
ea
rs

a
us

er
f
l
a
g

M
a
k
e
s
a
o
n
e
-
c
h
a
r
a
c
t
e
r

st
ri

ng

Cl
ea
rs

th
e
st

ac
k

Cl
ea
rs

th
e
di
sp
la
y

C
l
e
a
r
s
t
h
e
s
y
s
t
e
m
m
e
s
s
a
g
e

fl
ag

C
l
e
a
r
s

al
l
u
s
e
r
va

ri
ab

le
s

P
u
r
g
e
s
t
h
e

st
at
is
ti
cs

ma
tr

ix

C
o
m
p
u
t
e
s
a
c
o
l
u
m
n
n
o
r
m

Co
ll

ec
ts

li
ke

t
e
r
m
s

S
e
l
e
c
t
s

st
at

is
ti

cs
m
a
t
r
i
x
c
o
l
u
m
n
s

C
o
m
b
i
n
a
t
i
o
n
s

(2
8S

)
C
r
e
a
t
e
s
a
c
o
n
s
t
a
n
t
ma

tr
ix

C
o
m
p
l
e
x
co

nj
ug

at
e

P
e
r
f
o
r
m
s
a

un
it

c
o
n
v
e
r
s
i
o
n

Co
rr
el
at

io
n

co
ef
fi
ci
en
t

C
o
s
i
n
e

Hy
pe
rb

ol
ic

co
si
ne

(x
y)

[a
rr
ay
]

’
S
y
m
b
l
’

n;
m

n
m

{
d
i
m
}

=z

[a
rr
ay
]

x
"o
ld
"

"n
ew
"

"s
tr
in
g"

c
o
l
u
m
n
-
n
o
r
m

’s
ym
b,
’

C
o
m

[a
rr
ay
]

[a
rr
ay
]

y
l
‘
n
e
w
l
l

c
o
r
r
e
l
a
t
i
o
n

CO
S

Z

c
o
s
h

z
 

 

  



26

 

N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

In
=

O
u
t
   C
c
o
v

C
R

C
R
D
I
R

C
R
O
S
S

D
E
C

D
E
G

D
E
P
T
H

D
E
T

D
G
T
I
Z

D
I
S
P

D
O

D
O
T

D
R
A
W

D
R
A
X

D
R
O
P

D
R
O
P
N

D
R
O
P
2

C
o
v
a
r
i
a
n
c
e

Pr
in

ts
a

ca
rr

ia
ge

-r
ig

ht
Cr

ea
te

s
a

di
re

ct
or

y
(2

8S
)

C
r
o
s
s
pr

od
uc

t
Co

mp
le

x-
to

-r
ea

l
co

nv
er

si
on

Se
ts

de
ci

ma
l
b
a
s
e

Se
ts

d
e
g
r
e
e
s
m
o
d
e

C
o
u
n
t
s
th
e
ob
je
ct
s
o
n

th
e
st

ac
k

D
e
t
e
r
m
i
n
a
n
t

of
a

m
a
t
r
i
x

Ac
ti

va
te

s
in
te
ra
ct
iv
e

pl
ot
m
o
d
e

(2
8S

)
Di

sp
la

ys
a
n

ob
je
ct

B
e
g
i
n
s
D
O

...
U
N
T
I
L

...
E
N
D

D
o
t
pr
od
uc
t

of
t
w
o
ve
ct
or
s

Cr
ea

te
s
a
ma

th
em

at
ic

al
fu

nc
ti

on
pl

ot
D
r
a
w
s
a
x
e
s

D
r
o
p
s
o
n
e

ob
je

ct
fr
om

th
e
st
ac
k

D
r
o
p
s
n
+
1

ob
je

ct
s
fr
om

th
e
st
ac
k
(e

xc
lu

di
ng

n)
D
r
o
p
s
t
w
o
ob
je
ct
s
fr
om

th
e
st

ac
k

c
o
v
a
r
i
a
n
c
e

‘'
na
me
’

[
A
]
[
B
]

(x
y)

[
A
X
B

X
y

n

[m
at

ri
x]

de
te
rm
in
an
t

ob
j

n
D
O

lo
op

-c
la

us
e
U
N
T
I
L

te
st
-c
la
us
e
E
N
D

[
A
T
[
B
]

x

ob
j

ob
j,

...
ob

j;
n

ob
j;

...
ob

j;
 
 

 



27

 

N
a
m
e

De
sc
ri
pt
io
n

In
=

O
u
t
   D
R
W
Z
X

D
U
P

D
U
P
N

D
U
P
2

D
-
R

E
L
S
E

E
N
D

E
N
G

E
R
R
M

E
R
R
N

E
V
A
L

E
X
G
E
T

E
X
P

E
X
P
A
N

E
X
P
M

E
X
S
U
B

F
A
C
T

Cr
ea
te
s
a

st
at

is
ti

cs
sc
at
te
r

pl
ot

Du
pl
ic
at
es

o
n
e

ob
je
ct

o
n

th
e
st

ac
k

D
U
P
s
n

ob
je

ct
s
o
n

th
e
st
ac
k

(e
xc

lu
di

ng
n)

Du
pl
ic
at
es

t
w
o
ob

je
ct

s
o
n

th
e
st

ac
k

De
gr

ee
s-

to
-r

ad
ia

ns
co

nv
er

si
on

S
y
m
b
o
l
i
c
co

ns
ta

nt
e

Be
gi
ns

E
L
S
E

cl
au

se
E
n
d
s
p
r
o
g
r
a
m

st
ru
ct
ur
es

Se
ts

en
gi

ne
er

in
g
di
sp
la
y
fo

rm
at

R
e
t
u
r
n
s
t
h
e

la
st

er
ro
r
m
e
s
s
a
g
e

Re
tu

rn
s
th
e

la
st

er
ro

r
n
u
m
b
e
r

Ev
al

ua
te

s
a
n

ob
je

ct
G
e
t
s
a
su
be
xp
re
ss
io
n

Na
tu
ra
l
e
x
p
o
n
e
n
t
i
a
l

E
x
p
a
n
d
s
a
n

al
ge

br
ai

c
Na
tu
ra
l
ex

po
ne

nt
ia

l
m
i
n
u
s

1
Su
bs
ti
tu
te
s
a
s
u
b
e
x
p
r
e
s
s
i
o
n

Fa
ct
or
ia
l
or
g
a
m
m
a

fu
nc

ti
on

ob
j

ob
j,

...
ob
j;

n

ob
j;

ob
j, ob
j

’s
ym
b;
”

n z
’
S
y
m
b
l
’ X

’s
ym
b;
’
n

’s
ym

b,
’

n
o
r
x

ob
j

ob
j

ob
j,

...
ob

j;
ob
j,

...
ob
jy

ob
j;

ob
j,

ob
j;

ob
j,

(m
/1

80
)x

2.
71
82
81
82
84
6

"e
rr

or
me

ss
ag

e"
#
n

>S
y
m
b
z

>

ex
p
z

>S
y
m
b
z
,

ex
p(
x)
—1

’s
ym

bj
;’

n!
or

I'
(x
+1
)
 

 
 



28

 

|

N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

O
u
t
 

F
C
?

F
C
?
C

FI
X

F
L
O
O
R

F
O
R

FO
RM

FP FS
?

FS
?C

GE
T

GE
TI

H
A
L
T

H
E
X

H
M
S
+

H
M
S
-

H
M
S
-   HOMET

e
s
t
s
a
u
s
e
r

fl
ag

T
e
s
t
s
a
n
d

cl
ea
rs

a
u
s
e
r

fl
ag

Se
ts

FI
X
di
sp
la
y
fo
rm
at

N
e
x
t

s
m
a
l
l
e
r
in

te
ge

r

B
e
g
i
n
s
F
O
R

...
N
E
X
T

or
F
O
R

...
S
T
E
P

C
h
a
n
g
e
s

th
e
fo
rm

of
a
n

al
ge

br
ai

c
Fr

ac
ti

on
al

pa
rt

T
e
s
t
s
a
u
s
e
r

fl
ag

Te
st

s
a
n
d

cl
ea

rs
a

us
er
f
l
a
g

G
e
t
s
a
n
el

em
en

t
f
r
o
m
a
n

ob
je

ct
G
e
t
s
a
n
el

em
en

t
fr

om
a
n

ob
je

ct
a
n
d

in
cr

em
en

ts
th
e
in

de
x

S
u
s
p
e
n
d
s
p
r
o
g
r
a
m
ex
ec
ut
io
n

Se
ts

he
xa
de
ci

ma
l
b
a
s
e

A
d
d
s

in
H
M
S

fo
rm

at
Su

bt
ra

ct
s

in
H
M
S

fo
rm

at
C
o
n
v
e
r
t
s
f
r
o
m
H
M
S

f
o
r
m
a
t

Se
le
ct
s
th
e
H
O
M
E

di
re

ct
or

y
(2

8S
)

n

st
ar

t
fi

ni
sh
F
O
R
n
a
m
e

lo
op

-c
la

us
e
N
E
X
T

st
ar

t
fi

ni
sh
F
O
R
n
a
m
e

lo
op

-c
la

us
e
in

cr
em

en
t
S
T
E
P

’s
ym

b;
’ X n n

[a
rr
ay
]
in
de
x

[a
rr

ay
]
in

de
x,

h
m
s
;
h
m
s
,

h
m
s
;
h
m
s
,

h
m
s

’s
ym
b,
’

y fl
ag

fl
ag

zZ [a
rr

ay
]
in
de
x,

z

h
m
s
;
+
h
m
s
,

h
m
s
;
—
h
m
s
,

X

 
 

  



29

 

N
a
m
e

De
sc

ri
pt

io
n

O
u
t

I
n
c
=
   I
D
N

IF I
F
E
R
R

IF
T

IF
TE

IM I
N
D
E
P

I
N
V

IP I
S
O
L

K
E
Y

KI
LL

L
A
S
T

S
y
m
b
o
l
i
c
co

ns
ta

nt
j

Cr
ea
te
s
a
n

id
en

ti
ty

ma
tr

ix
Be
gi
ns

IF
...
T
H
E
N

...
E
N
D

or
IF

...
T
H
E
N

...
E
L
S
E

...
E
N
D

Be
gi

ns
I
F
E
R
R

...
T
H
E
N

...
E
N
D

or
I
F
E
R
R

...
T
H
E
N

...
E
L
S
E

...
E
N
D

IF
...
T
H
E
N

...
E
N
D
c
m
d

IF
...
T
H
E
N

...
E
L
S
E

...
E
N
D
c
m
d

R
e
t
u
r
n
s
i
m
a
g
i
n
a
r
y

pa
rt

of
a
n
u
m
b
e
r

or
ar

ra
y

Se
le

ct
s

pl
ot

in
de

pe
nd

en
t
va

ri
ab

le
In
ve
rs
e

(r
ec

ip
ro

ca
l)

In
te
ge
r
pa
rt

Is
ol
at
es

a
va

ri
ab

le
in

a
n
eq

ua
ti

on
Re
tu
rn
s
0

if
n
o
ke
y

in
bu

ff
er

ot
he
rw
is
e

re
tu

rn
s

1
a
n
d
ke
y

Ab
or

ts
al
l
s
u
s
p
e
n
d
e
d
p
r
o
g
r
a
m
s

R
e
t
u
r
n
s
L
A
S
T
a
r
g
u
m
e
n
t
s

(i
f
s
a
v
e
d
)

©,
1)

n
[r

ea
l-

id
en

ti
ty

-m
at

ri
x]

I
F
te

st
-c

la
us

e
T
H
E
N

tr
ue

-c
la

us
e
E
N
D

I
F

te
st

-c
la

us
e
T
H
E
N

tr
ue

-c
la

us
e
E
L
S
E

fa
ls
e-
cl
au
se
E
N
D

I
F
E
R
R

te
st
-c
la

us
e
T
H
E
N

tr
ue

-c
la

us
e
E
N
D

I
F
E
R
R

te
st
cl
au
se
T
H
E
N

tr
ue

-c
la

us
e
E
L
S
E

fa
ls

e-
cl

au
se
E
N
D

fl
ag

ob
j

fl
ag

tr
ue

-o
bj

fa
ls
e-
ob
j

xy
)

y
[a
rr
ay
;]

[a
rr

ay
,]

’g
lo
ba
l’ z

1/
z

X
n

’s
ym

b;
’g
lo
ba
l’

sy
mb

,
0 "s

tr
in

g"
1

L
A
S
T
-
a
r
g
u
m
e
n
t
(
s
)
  

  



30

 
 

N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

O
u
t
   L
C
D
-

L
I
S
T
-

L
N

L
N
P
1

L
O
G

L
R
M
A
N
T

M
A
X

M
A
X
R

M
A
X
Z

M
E
A
N

M
E
M

M
E
N
U

M
I
N

M
I
N
R

Re
tu
rn
s
L
C
D

gr
ap

hi
cs

st
ri

ng
(2

8S
)

Se
pa

ra
te

s
li
st

in
to

in
di

vi
du

al
ob

je
ct

s
Na
tu
ra
l
lo

ga
ri

th
m

Na
tu
ra
l
lo

ga
ri

th
m

of
(a

rg
+

1)

C
o
m
m
o
n

(b
as
e

10
)
lo

ga
ri

th
m

C
o
m
p
u
t
e
s
a

li
ne
ar

r
e
g
r
e
s
s
i
o
n

R
e
t
u
r
n
s
t
h
e
m
a
n
t
i
s
s
a

of
a
n
u
m
b
e
r

R
e
t
u
r
n
s
t
h
e
m
a
x
i
m
u
m

of
t
w
o
n
u
m
b
e
r
s

S
y
m
b
o
l
i
c
co
ns
ta
nt

m
a
x
i
m
u
m

re
al

F
i
n
d
s
t
h
e
m
a
x
i
m
u
m

c
o
o
r
d
i
n
a
t
e

v
a
l
u
e
s

in
t
h
e

st
at

is
ti

cs
m
a
t
r
i
x

C
o
m
p
u
t
e
s

st
at
is
ti
ca
l
m
e
a
n
s

R
e
t
u
r
n
s
av
ai
la
bl
e
m
e
m
o
r
y

Se
le
ct
s
a
n
u
m
b
e
r
e
d
m
e
n
u

(2
8S

)
C
r
e
a
t
e
s
a
c
u
s
t
o
m
m
e
n
u

(2
8S

)

C
r
e
a
t
e
s
a
c
u
s
t
o
m

in
pu
t
m
e
n
u

(2
8S

)

R
e
t
u
r
n
s
t
h
e
m
i
n
i
m
u
m

of
t
w
o
n
u
m
b
e
r
s

S
y
m
b
o
l
i
c
co
ns
ta
nt

m
i
n
i
m
u
m

re
al

{
O
b
j
l

n

{
n
a
m
e
s
a
n
d
c
m
d
s

}
{
S
T
O
n
a
m
e
s

}

X
y

"s
tr
in
g”

ob
j;

...
ob
j,

n
I
n
z

I
n
(
1
+
x
)

lo
g
z

in
te
rc
ep
t
sl
op
e

y ma
x(
x,
y)

9
.
9
9
9
9
9
9
9
9
9
9
9
E
4
9
9

X [
X
l

x
m
]

X X mi
n(

x,
y)

1.
E-

49
9
 
 

  



31

 

N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

I
n
c
=

O
u
t
 

M
I
N
X

M
O
D

N
E
G

N
E
X
T

N
O
T

N
U
M

N
X

O
B
G
E
T

O
B
S
U
B

O
C
T

O
R

O
R
D
E
R

O
V
E
R

P
A
T
H

P
E
R
M

P
I
C
K

Fi
nd

s
th
e
m
i
n
i
m
u
m

co
or
di
na
te

va
lu

es
in

th
e

st
at

is
ti
cs

ma
tr
ix

M
o
d
u
l
o

N
e
g
a
t
e
s
a
n
a
r
g
u
m
e
n
t

E
n
d
s
F
O
R

...
N
E
X
T

or
S
T
A
R
T

...
N
E
X
T

Lo
gi
ca
l

or
bi

na
ry
N
O
T

Re
tu
rn
s
ch

ar
ac

te
r
c
o
d
e

Re
tu
rn
s
th
e
n
u
m
b
e
r

of
da
ta

po
in

ts

in
th
e

st
at

is
ti

cs
ma

tr
ix

Ex
tr

ac
ts

a
n

ob
je

ct
f
r
o
m
a
n

al
ge

br
ai

c

Su
bs

ti
tu

te
s
a
n

ob
je

ct
in
to

a
n

al
ge
br
ai
c

Se
ts

oc
ta

l
b
a
s
e

Lo
gi
ca
l

or
bi

na
ry
O
R

R
e
a
r
r
a
n
g
e
s
th
e
us
er

m
e
n
u

C
o
p
i
e
s
th
e
ob

je
ct

in
le

ve
l
2

in
to

le
ve
l

1
Re
tu
rn
s
a

li
st
s
h
o
w
i
n
g

th
e
cu

rr
en

t
pa
th

(2
8S
)

Pe
rm

ut
at

io
ns

(2
8S

)
C
o
p
i
e
s
nt
h
ob

je
ct

in
to

le
ve

l
1
(e

xc
lu

di
ng

n)

X
y z

#
n
l

"s
tr
in
g"

’s
ym
b’

n

sy
mb
;”

n
{
ob

j
}

#
n
1
#
H
Z

{
n
a
m
e
s

}
O
b
j
z

O
b
j
1

n
m

O
b
j
n

O
b
j
l
n

X [x
1

-
X
m
]

x
m
o
d

y
-
z

#
I
l
z

n n {o
bj

}
>s
y
m
b
2

’

#
n
3

0
b
j
2

0
b
j
1

O
b
j
2

{
H
O
M
E

di
r-

na
me

s
}

| ob
j,

...
ob
j;

ob
j,
    

  



32

 

N
a
m
e

De
sc

ri
pt

io
n

I
n
=

O
u
t
   P

I
X
E
L

P
M
A
X

P
M
I
N

P
O
S

P
R
E
D
V

P
R
L
C
D

P
R
M
D

P
R
S
T

P
R
S
T
C

P
R
U
S
R

P
R
V
A
R

P
R
1

P
U
R
G
E

P
U
T

T
u
r
n
s
o
n
a
di

sp
la

y
pi
xe
l

Se
ts

th
e
up
pe
r-
ri
gh
t

pl
ot

co
or

di
na

te
s

Se
ts

th
e

lo
we

r-
le

ft
pl

ot
co

or
di

na
te

s
Fi
nd
s
a

su
bs

tr
in

g
in

a
st
ri
ng

or
fi

nd
s
a
n

ob
je
ct

in
a

li
st

Pr
ed

ic
te

d
va
lu
e

Pr
in

ts
a
n
i
m
a
g
e

of
th
e
di

sp
la

y
Pr

in
ts

a
n
d

d
i
s
p
l
a
y
s
c
u
r
r
e
n
t
m
o
d
e
s

Pr
in
ts

th
e
st

ac
k

Pr
in
ts

th
e
st

ac
k

in
c
o
m
p
a
c
t
fo

rm
at

Pr
in

ts
a

li
st

of
va

ri
ab

le
s

in
th
e

cu
rr
en
t
di

re
ct

or
y

Pr
in

ts
th
e
n
a
m
e
a
n
d

co
nt
en
ts

of
o
n
e

or
m
o
r
e

va
ri

ab
le

s
Pr

in
ts

th
e

le
ve

l
1
ob

je
ct

P
u
r
g
e
s
o
n
e

or
m
o
r
e

va
ri

ab
le

s
R
e
p
l
a
c
e
s
a
n
el
em
en
t

in
a
n

ar
ra

y
or
li
st

x
y
)

(x
y)

(x
y)

st
ri

ng
,"

{l
is
t}

ob
j X

”"
n
n

"s
tr
in
g;

’g
lo

ba
l’

{
gl
ob
al
,

gl
ob
al
,

...
}

ob
j

’g
lo

ba
l’

{
gl

ob
al

,
gl
ob
al
,

...
}

[a
rr

ay
,]

in
de

x
x

n n pr
ed
ic
te
d-
va
lu
e

ob
j

[a
rr

ay
;]
 
 

  



33

 

N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

I
n
=

O
u
t
    P

U
T
I

P
-
R

Q
U
A
D

R
A
D

R
A
N
D

R
C
E
Q

R
C
L

R
C
L
F

R
C
L
X

R
C
W
S

R
D
M

R
D
Z

R
E

R
E
P
E
A
T

R
E
S

R
e
p
l
a
c
e
s
a
n
el
em
en
t

in
a
n

ar
ra

y
or
li
st

a
n
d

in
cr

em
en
ts

th
e
in

de
x

Po
la
r-
to
-r
ec
ta
ng
ul
ar

co
nv

er
si

on
S
o
l
v
e
s
a
q
u
a
d
r
a
t
i
c
p
o
l
y
n
o
m
i
a
l

Se
ts

ra
di

an
s
m
o
d
e

Re
tu
rn
s
a
r
a
n
d
o
m
n
u
m
b
e
r

R
e
c
a
l
l
s
t
h
e
cu

rr
en

t
e
q
u
a
t
i
o
n

Re
ca

ll
s
th

e
co
nt
en
ts

of
a

va
ri

ab
le

R
e
t
u
r
n
s
a

b
i
n
a
r
y
in

te
ge

r
r
e
p
r
e
s
e
n
t
i
n
g

th
e
us

er
fl

ag
s

Re
ca

ll
s
th

e
cu
rr
en
t

st
at
is
ti
cs

ma
tr

ix
Re
ca
ll
s
th
e
bi

na
ry

in
te
ge
r
wo

rd
si

ze
R
e
d
i
m
e
n
s
i
o
n
s
a
n

ar
ra

y
Se
ts

th
e
r
a
n
d
o
m
n
u
m
b
e
r
se
ed

R
e
t
u
r
n
s
t
h
e

re
al

pa
rt

of
a
c
o
m
p
l
e
x

n
u
m
b
e
r

o
r
a
r
r
a
y

Pa
rt

of
W
H
I
L
E

...
R
E
P
E
A
T

...
E
N
D

Se
ts

th
e

pl
ot

re
so

lu
ti

on

[a
rr

ay
;]

in
de

x
x

(r
,9
)

’s
ym
b;
’

’g
lo
ba
l’

‘
n
a
m
e
’

[a
rr

ay
;]

{
di
m

} X

x
y
)

fl
ag n

[a
rr
ay
,]

in
de
x,

(x
Y)

?
S
y
m
b
2

y

X ob
j

ob
j

#
n

ob
j

n [a
rr

ay
,]

X

  
  



34

 

N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

I
n
=

O
u
t
   R
L
R
L
B

R
N
D

R
N
R
M

R
O
L
L

R
O
L
L
D

R
O
O
T

R
O
T

R
R
R
R
B

R
S
D

R
-
B

R
-
C

R
-
D

R
-
P

S
A
M
E

S
C
I

Ro
ta

te
s

le
ft

b
y
o
n
e

bi
t

Ro
ta
te
s

le
ft

b
y
o
n
e

by
te

R
o
u
n
d
s

u
s
i
n
g

re
al

n
u
m
b
e
r
m
o
d
e

C
o
m
p
u
t
e
s
r
o
w
n
o
r
m

of
a
n

ar
ra
y

M
o
v
e
s

le
ve
l
n
+
1

ob
je

ct
to

le
ve

l
1

M
o
v
e
s

th
e

le
ve
l
2
ob

je
ct

to
le
ve
l
n

Fi
nd
s
a

nu
me

ri
ca

l
ro
ot

M
o
v
e
s

th
e

le
ve
l
3

ob
je

ct
to

le
ve
l

1
Ro
ta
te
s

ri
gh
t
b
y
o
n
e

bi
t

Ro
ta

te
s

ri
gh
t
b
y
o
n
e

by
te

C
o
m
p
u
t
e
s
a

co
rr

ec
ti

on
to

th
e

so
lu

ti
on

of
a
s
y
s
t
e
m

of
e
q
u
a
t
i
o
n
s

Re
al
-t
o-
bi
na
ry

co
nv

er
si

on
R
e
a
l
-
t
o
-
c
o
m
p
l
e
x
c
o
n
v
e
r
s
i
o
n

R
a
d
i
a
n
s
-
t
o
-
d
e
g
r
e
e
s
c
o
n
v
e
r
s
i
o
n

Re
ct

an
gu

la
r-

to
-p

ol
ar

co
nv

er
si

on
Te
st
s
t
w
o

ob
je
ct
s

fo
r
eq
ua
li
ty

Se
ts

sc
ie

nt
if

ic
di
sp
la
y
fo
rm
at

#l
’l
l

#
n
l 7

[a
rr
ay
]

ob
j,

...
ob
j;

n

ob
j;

...
ob
j,

n
’s
ym
b’

’g
lo
ba
l’

gu
es
s

ob
j;

ob
j,

ob
js

#
I
l
1

#
n
1

[a
rr
ay

B]
[m
at
ri
x
A]

[a
rr
ay

Z] n

X
Y
y X

(x
y)

ob
j;

ob
j, n

#
n
2

#
I
l
z

7 r
o
w
-
n
o
r
m

0b
jy
.1

...
ob
j;

ob
j,

ob
j,

ob
j;

...
ob
ju
q

r
o
o
t

ob
j,

ob
j;

ob
j;

#
1
'
1
2

#
I
‘
l
z

[a
rr
ay

B-
AZ
]

#
n xy
)

(1
80
/7
m)
x

(r
,8
)

fl
ag

 
 

  



35

 

N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

In
=

O
u
t
   S

C
L
X

S
C
O
N
J

S
D
E
V

S
H
O
W

S
I
G
N

S
I
N

S
I
N
H

S
I
N
V

S
I
Z
E

S
L
S
L
B

S
N
E
G

S
R

A
u
t
o
-
s
c
a
l
e
s
t
h
e

pl
ot

p
a
r
a
m
e
t
e
r
s

ac
co

rd
in

g
to

th
e

st
at
is
ti
ca
l
da
ta

C
o
n
j
u
g
a
t
e
s
t
h
e
c
o
n
t
e
n
t
s

of
a
va

ri
ab

le

C
o
m
p
u
t
e
s

st
an
da
rd

de
vi

at
io

n
S
e
t
s
a
u
s
e
r

fl
ag

R
e
s
o
l
v
e
s

al
l
r
e
f
e
r
e
n
c
e
s
to

a
n
a
m
e

im
pl
ic
it

in
a
n
al

ge
br

ai
c

Si
gn

of
a
n
u
m
b
e
r

Si
ne

Hy
pe
rb
ol

ic
si
ne

In
ve
rt
s
th
e
co
nt
en
ts

of
a

va
ri

ab
le

Fi
nd

s
th

e
d
i
m
e
n
s
i
o
n
s

of
a

li
st

,
ar

ra
y,

st
ri
ng
,
or

al
ge
br
ai
c

Sh
if

ts
le
ft
b
y
o
n
e

bi
t

Sh
if

ts
le
ft

b
y
o
n
e

by
te

N
e
g
a
t
e
s
t
h
e
c
o
n
t
e
n
t
s

of
a
va

ri
ab

le

S
q
u
a
r
e
s
a
n
u
m
b
e
r

or
ma

tr
ix

Sh
if

ts
ri
gh

t
b
y
o
n
e

bi
t

’g
lo

ba
l’ n

’s
ym

b,
’

’g
lo

ba
l’ 7

z z
’g

lo
ba

l’ ob
j

#
n
1

#
n
1

’g
lo
ba
l’ z

#
n
1

’s
ym
b,
’

Z si
n
z

s
i
n
h
z

#
I
l
2

#
I
l
2

#1
’1
2

  
  



36

 
 

N
a
m
e

De
sc

ri
pt

io
n

In
=

O
u
t
—
   S

R
B

S
T
A
R
T

S
T
D

S
T
E
P

S
T
E
Q

S
T
O

S
T
O
F

S
T
O
*

S
T
O
+

S
T
O
-

S
T
O
/

S
T
O
X

S
T
R
-

S
T
W
S

S
u
B

Sh
if

ts
ri
gh
t
b
y
o
n
e

by
te

B
e
g
i
n
s
S
T
A
R
T

...
N
E
X
T

or
S
T
A
R
T

...
S
T
E
P

Se
ts

st
an

da
rd

di
sp
la
y
fo

rm
at

E
n
d
s
F
O
R

...
S
T
E
P

or
S
T
A
R
T

...
S
T
E
P

St
or

es
in
to

re
se

rv
ed

va
ri

ab
le
E
Q

St
or
es

a
n

ob
je
ct

in
a

va
ri

ab
le

Se
ts

al
l
us
er

fl
ag

s
ac
co
rd
in
g

to
th
e

va
lu

e
of

a
bi

na
ry

in
te
ge
r

St
or
ag
e

ar
it
hm

et
ic

mu
lt
ip
ly

St
or
ag
e

ar
it
hm

et
ic

a
d
d

St
or
ag
e

ar
it
hm
et
ic

su
bt

ra
ct

St
or
ag
e

ar
it
hm
et
ic

di
vi

de
St
or
es

in
to

re
se
rv
ed

va
ri
ab
le
Z
D
A
T

Pa
rs

es
a
n
d

ev
al

ua
te

s
th
e
c
o
m
m
a
n
d
s

de
fi
ne
d
b
y
a

st
ri

ng
Se
ts

th
e
bi

na
ry

in
te
ge
r
wo

rd
si

ze
E
x
t
r
a
c
t
s
a

po
rt

io
n

of
a

li
st

o
r

st
ri

ng

#
n
;

#
n

st
ar
t
fi

ni
sh
S
T
A
R
T

lo
op

-c
la

us
e
N
E
X
T

st
ar
t
fi

ni
sh
S
T
A
R
T

lo
op

-c
la

us
e
in

cr
em

en
t
S
T
E
P

i
n
c
r
e
m
e
n
t

ob
j

ob
j
'n
am
e’ #
n

z
’g

lo
ba

l’
z

’g
lo
ba
l’

z
’g

lo
ba

l’
z

’g
lo
ba
l’

ob
j

"s
tr

in
g" n

"s
tr
in
g,

" s
ta
rt

en
d

"s
tr

in
g,

"
 
 
 



37

 

 

N
a
m
e

De
sc
ri
pt
io
n

I
n
=

O
u
t
  S

W
A
P

S
Y
S
E
V
A
L

T
A
N

T
A
N
H

T
A
Y
L
R

T
H
E
N

T
O
T

T
R
N

T
Y
P
E

U
N
T
I
L

U
T
P
C

U
T
P
F

U
T
P
N

U
T
P
T

V
A
R

V
A
R
S

S
w
a
p
s

th
e
ob
je
ct
s

in
le

ve
ls

1
a
n
d

2
Ex
ec
ut
es

a
s
y
s
t
e
m

ob
je

ct
T
a
n
g
e
n
t

H
y
p
e
r
b
o
l
i
c
t
a
n
g
e
n
t

C
o
m
p
u
t
e
s
a
Ta
yl
or

se
ri

es
ap

pr
ox

.
B
e
g
i
n
s
T
H
E
N

c
l
a
u
s
e

S
u
m
s

th
e
co
or
di
na
te

va
lu

es
in

th
e

st
at

is
ti

cs
m
a
t
r
i
x

T
r
a
n
s
p
o
s
e
s
a

ma
tr
ix

R
e
t
u
r
n
s
t
h
e
t
y
p
e

of
a
n

o
b
j
e
c
t

Pa
rt

of
D
O

...
U
N
T
I
L

...
E
N
D

Up
pe
r-
ta
il

Ch
i-
Sq
ua
re

di
st
ri
bu
io
n

Up
pe
r-
ta
il

F-
di

st
ri

bu
ti

on
Up

pe
r-

ta
il

no
rm
al

di
st

ri
bu

ti
on

Up
pe
r-
ta
il

t-
di

st
ri

bu
ti

on
C
o
m
p
u
t
e
s

st
at
is
ti
ca
l
va

ri
an

ce
s

R
e
t
u
r
n
s
a

li
st

of
va
ri
ab
le
s

in
t
h
e

cu
rr
en
t
di

re
ct

or
y
(2

8S
)

ob
j;

ob
j, #
n z z

’s
ym
b;
’

’g
lo
ba
l’

n

fl
ag

[m
at

ri
x,
]

ob
j

n
x

n
;

n
y
X

m
v

X

n
x

ob
j,

ob
j;

t
a
n
z

t
a
n
h
z

)S
y
m
b
2

»

X [m
at
ri
x;

]

ty
pe

ut
pc
(n
,x
)

ut
pf
(n
y,
n;
,x
)

ut
pn
(m
,

v,
X)

ut
pt
(n
,x
)

X
Or

[X
...

X,
]

{
n
a
m
e
s
}

 

  
   



38

 

De
sc

ri
pt

io
n

 

I
n
c
=

O
u
t
   -
H
M
S

-
L
C
D

P
a
u
s
e
s
p
r
o
g
r
a
m
ex
ec
ut
io
n

B
e
g
i
n
s
W
H
I
L
E

...
R
E
P
E
A
T

...
E
N
D

Lo
gi

ca
l

or
bi
na
ry
X
O
R

Re
tu
rn
s
th
e
e
x
p
o
n
e
n
t

of
a
n
u
m
b
e
r

Ad
ju

st
s
th
e
he

ig
ht

of
a

pl
ot

Ad
ju

st
s
th

e
wi

dt
h

of
a

pl
ot

S
q
u
a
r
e

ro
ot

N
u
m
e
r
i
c

in
te

gr
al

S
y
m
b
o
l
i
c

in
te
gr
al

De
ri

va
ti

ve
S
y
m
b
o
l
i
c
c
o
n
s
t
a
n
t

A
p
p
e
n
d
s
d
a
t
a

po
in

t
to

t
h
e

st
at

m
a
t
r
i
x

De
le

te
s
da
ta

po
in
t
fr
om

th
e

st
at

ma
tr

ix
As
si
gn
s

lo
ca

l
va
ri
ab
le
(s
)

C
o
m
b
i
n
e
s
n
u
m
b
e
r
s

in
to

a
n

ar
ra

y

C
o
n
v
e
r
t
s
a
n
u
m
b
e
r

to
H
M
S

fo
rm

at
Di

sp
la

ys
gr

ap
hi

cs
st

ri
ng

(2
8S

)

se
cs

W
H
I
L
E

te
st
-c
la
us
e
R
E
P
E
A
T

lo
op
-c
la
us
e
E
N
D

#
n
1

#I
‘l
z

#
n
3

X
n

fa
ct
or

fa
ct
or z

s
q
r
t
z

sy
mb
’

{
gl
ob
al
a
b
}

ac
cu
ra
cy

in
te
gr
al

er
ro
r

s
y
m
b
’

’g
lo
ba
l’

de
gr
ee

’i
nt
eg
ra
l’

’s
ym
b,
’

’g
lo

ba
l’

’s
ym
b,
’

T
X

X
n

X;
..

Xy
N

[v
ec
to
r]

Xi
.

Xy
Y1

-Y
o

{
di
m

}
[m
at
ri
x]

x
h
m
s

"s
tr
in
g"
 
 

 



39

 

De
sc

ri
pt

io
n

In
=

O
u
t
    % %

C
H

%
T

C
o
m
b
i
n
e
s

ob
je

ct
s

in
to

a
li

st
Ev

al
ua

te
s
a
n

ob
je

ct
to

yi
el

d
a
nu

me
ri

c
re

su
lt

Co
nv
er
ts

a
n

ob
je

ct
to

a
st

ri
ng

Le
ss
-t
ha
n
c
o
m
p
a
r
i
s
o
n

Gr
ea

te
r-

th
an

c
o
m
p
a
r
i
s
o
n

Le
ss

-t
ha

n-
or

-e
qu

al
c
o
m
p
a
r
i
s
o
n

G
r
e
a
t
e
r
-
t
h
a
n
-
o
r
-
e
q
u
a
l
c
o
m
p
a
r
i
s
o
n

No
t-

eq
ua

l
c
o
m
p
a
r
i
s
o
n

A
d
d
s
t
w
o

ob
je
ct
s

Su
bt

ra
ct

s
t
w
o

ob
je

ct
s

Mu
lt

ip
li

es
t
w
o

ob
je

ct
s

Di
vi

de
s
t
w
o

ob
je

ct
s

Ra
is
es

a
n
u
m
b
e
r

to
a
p
o
w
e
r

Pe
rc

en
t

Pe
rc

en
t
c
h
a
n
g
e

Pe
rc

en
t

to
ta

l

Z 7 7 7 7

“oX oMK X M woX MK

ob
j;

...
ob
j,

n
ob
j

ob
j P P By > P >

{o
bj

;
...

ob
j,

}

z "s
tr

in
g"

x
<
y

(f
la

g)

x
>
y

(f
la

g)

x
=
y

(f
la

g)
x
=
y

(f
la

g)
x
¥
y

(f
la

g)

7
+

7,

7 Zq
*
Z
Z

71
/7

,

73
2

xy
/1
00

10
0(
y—
x)
/x

10
0y

/x
 

  



 

T
H
E
H
P
-
2
8
P
O
C
K
E
T
B
O
O
K
 

Pl
ot

a
n
d

S
o
l
v
e
E
x
a
m
p
l
e

Di
ff
er
en
ti
at
io
n
E
x
a
m
p
l
e

In
te

gr
at

io
n
E
x
a
m
p
l
e
s

Un
it

E
x
a
m
p
l
e
s

Un
it

Pr
ef

ix
es

Re
se

rv
ed

N
a
m
e
s

Tr
ut

h
Ta

bl
e

K
e
y

St
ri
ng
s

S
y
s
t
e
m
Op
er
at
io
ns

In
te
ra
ct
iv
e
Pl

ot
M
o
d
e

S
Y
S
E
V
A
L

En
tr
ie
s

H
P
-
2
8
S
M
e
n
u
s

NOTIHDOONNODBOOOO O

 Ob
je
ct

T
y
p
e
s

Op
er
at
or

P
r
e
c
e
d
e
n
c
e

Pr
in
te
r
Co
nt
ro
l

C
o
l
u
m
n
Gr

ap
hi
cs

P
P
A
R
a
n
d
Z
P
A
R

Pa
ra
me
te
rs

>
D
A
T

St
at
is

ti
cs

Ma
tr

ix

Ch
ar
ac
te
r
C
o
d
e
s

Er
ro

rs
b
y
N
u
m
b
e
r

Er
ro

rs
b
y
M
e
s
s
a
g
e

F
l
a
g
s

M
e
m
o
r
y
U
s
a
g
e

C
o
m
m
a
n
d

Re
fe

re
nc

e

1
0

1
0

11 11 1
2

1
3

1
4

1
6

1
8

2
0

2
2

2
3
 

T
o
or

de
r
ad

di
ti

on
al

co
pi

es
,
s
e
n
d
$6

.9
5
e
a
c
h
pl

us
$1

.0
0
sh
ip
pi
ng

a
n
d
ha
nd
li
ng

in
U.

S.
fu

nd
s
(c
he
ck
s
pa
ya
bl
e
th

ro
ug

h
a

U.
S.

ba
nk

)
to

:

J
a
m
e
s

Do
nn
el
ly
,
3
1
3
5
N
.
W
.
A
s
h
w
o
o
d

Dr
iv
e,

Co
rv
al
li
s,
O
R

9
7
3
3
0
U
S
A
   

  


