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 IntD
ouble 

{ in
t   ival; 

 
 

// public m
em

bers 
 

d
o

u
b

le  dval; 
}; 

 IntD
ouble x; 

x.ival=
 9; x.ival=

 x.ival +
 5; ... 

 
 

// x as int variable 

x.dval=
 34.56;  // overw

rite int value 
x.dval =

 x.dval +
 3.4 // x as a double 

x.ival=
 5;  .... x.dval+

 2.7 ..   // disaster 

 • A
 union obje

ct is a
 struct obje

ct that stores all its data-m
em

bers at the
 sam

e
 

location (offset zero relative
 to the

 beginning of the
 obje

ct). 

• A
 union obje

ct holds only one
 type

 of value
 at a

 tim
e. 

• A
 union obje

ct is given enough spa
ce

 to hold the
 largest of its data

 
m

em
bers. 

• T
he

 m
em

ber notations x.ival  and x.dval  are
 used not to get different offsets, 

but to get different interpretations of data
 stored at the

 sam
e

 location. 

• It is your responsibility to a
ccess a

 union obje
ct corre

ctly to retrieve
 the

 
m

ost re
cently assigned value. 
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 T
erm

inal sym
bols are: 

+
, -, *, /,sin, cos, exp, log, (, ), variables, constants 

 C
onsider w

riting a sym
bolic expression as a tree: 

          E
very term

inal sym
bol is part of the expression, the operators have 

either one or tw
o argum

ents.   + 
(4) 

a 

b 

c 

  * 
a

+b*sin(c) 

 sin 
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 O
ne w

ay of m
aking inheritance: 

        C
om

m
on for all expressions is that they can be evaluated, show

n, 
differentiated and so fourth, such m

ethods should be declared in an 
abstract base class, “E

xpression” in the above. 

  

E
xpression 

C
onstant 

V
ariables 

B
inary 

operator 
U

nary 
operator 

A
dd 

S
ub 

M
ul 

D
iv 

S
in C

os 
E

xp 

Log 
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U
n

p
arsin

g
 

                        C
om

pare
 change

 in operator priority and pla
cem

ent of parenthesis. 

- 

a 
b 

c 
d 

/ 
/ 

a
 / b – c / d 

/ 

a 
b 

c 
d 

- 
- 

( a
 – b ) / ( c – d ) 

- 

a 
b 

c 
- 

 a
 – b – c  

- 
a 

b 
c 

- 

 a
 – ( b – c ) 


