Developing Applications for iOS

Lab 3:
RPN Calculator App (2 of 3)

Radu lonescu
raducu.ionescu@gmail.com
Faculty of Mathematics and Computer Science
University of Bucharest
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Task 1

Task: Add the following 4 operation buttons: sin (calculates the sine of
the top operand on the stack), cos (calculates the cosine of the top
operand on the stack), sqrt (calculates the square root of the top
operand on the stack), 1 (calculates the value of ).

1. Launch Xcode and go to “File > Open” and select the Xcode project
(.xcodeproj) inside the “Calculator(10f3)” folder.

2. Run the application in iOS Simulator and give it a look. Notice the
clear button “C” and the floating point button “." from assignments 1
and 2 in Lab 2. Type in 1.25 E 3.75 + (where E means Enter). The
result should be 5.0. Clear and compute 24 * 26.

3. Stop running the application.

4. Look for the cl ear Pressed and poi nt Pressed methods inside
CalculatorViewController.m to see how they are implemented.
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Task 1

Task: Add the following 4 operation buttons: sin (calculates the sine of
the top operand on the stack), cos (calculates the cosine of the top
operand on the stack), sqrt (calculates the square root of the top
operand on the stack), 1 (calculates the value of ).

5. Add four more buttons for the sin, cos, sqgrt and 1T operations. Place
them under the other buttons and align them to look nice. Note that
you should copy and paste an operation button since we want our
new operations to send the same oper at i onPressed: action.

The next screenshot shows how your View should look like.
6. Switch to the CalculatorBrain.m tab.

We will modify the implementation of the perfornQOperati on:
method to also compute these new operations. Note that si n(),
cos() and sqgrt () are functions in the normal BSD Unix C library.
Feel free to use them to calculate sine, cosine and squared root.
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Xcode File Edit View Mavigate Editor Product Window Help & 89 O 3 = 4 (S (Charged) BE= Tue 16:39 Radu-Tudor lonescu Q

806 ™ Calculator.xcodeproj — [B| MainStoryboard.storyboard e
® {EJ [ e, J l — ‘ ‘ Build Succeeded | Yesterday at 21:34 PM I = EJ I 0= m ( |
Rumn Stop Scheme Breakpoints " / Editor View Organizer
MainStoryboard.storyboard I' CalculatorBrain.m I -+
w4 p | m * [;| ] ¥ Mainstoryboard.storyboard... » Mo Selection ' e [:]Automatic ] @Calculator’\.’ieu(untruller.m ] m—clearPressed |42 | B 0 B B | g | @ O
43 {
Ly self.display.text = [self.display.text stringByAppendingString
i else
47 i

=

self.display.text = digit;

a
c {1 49 self.userIsInTheMiddleOfEnteringANumber = YES;
= 5 }
sif }
52
@ 53 — (IBAction)pointPressed
syl {
7 8 9 * 55 if (self.userIsInTheMiddle0fEnteringANumber)
56 i
57 MSRange range = [self.display.text range0fString:@"."]1;
4 5 6 / £g if {range.location == MNSMotFound)
&0 self.display.text = [self.display.text stringByAppendingSt
61 }
1 2 3 + 62 }
i 63 else
B4 i
2 self.display.text = @"0.";
0 Enter self.userIsInTheMiddleOfEnteringANumber = YES;
i i i i S }
i 8 1
sin cos sqgrt n 69

- (IBAction)enterPressed

[self.brain pushOperand: [self.display.text doubleValue]];

self.userIsInTheMiddleOfEnteringANumber = NO; 5| {} | ] | ]

| Obijects : | [eg]=
- (IBAction)clearPressed —I‘H—J [“
{

:?3 [self.brain emptyOperandStack];
79 self.display.text = @"e"; 1
=k v o

self.userIsInTheMiddleOfEnteringANumber = NO;

(IBAction)operationPressed: (UIButton *)sender
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8

if {self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];

. f \
WNSString *operation = [sender currentTitle]; 1|2 Text - - -

3 double result = [self.brain performOperation:operation];

] self.display.text = [N5S5tring stringWithFormat:@"%f", result];

@end




Task 1

Task: Add the following 4 operation buttons: sin (calculates the sine of
the top operand on the stack), cos (calculates the cosine of the top
operand on the stack), sqrt (calculates the square root of the top
operand on the stack), 1T (calculates the value of ).

/. Implement sin, cos and sqrt as unary operations.

8. Implement 1m as an operation which takes no arguments off of the
operand stack.

Take a look at the next screenshot to check that your code is ok.

9. Run the application and test the new operations. Type in T E 2 / sin.
The result should be 1.0 (that is sin(11/2)). Note that 3 1 * should put
three times the value of 1 into the di spl ay on your calculator, so
should 3 E 1 *, so should 1m 3 *. Perhaps unexpectedly, m E 3 * +
would result in 4 times 1 being shown. You should understand this
is the case because 11 is an operation which takes no arguments off
of the operand stack, not a new way of entering an operand into the
di spl ay.
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800 [ Calculator.xcodeproj — |m| CalculatorBrain.m e
B " " Finished running Calculator on iPhone 5.0 Simulator
® (._/; [Calculatur » iPhone 5.0 Simulator J .4 El | IRl |
Run Stop Scheme. Breakpoints e fucs / Editor View Organizer
X 3 s efh LR T e e ATl W e Iy e
we | o | [™calculator ; [ |Calculator ; [m| CalculatorBrain.m » [ -performOperation: w | 4 p | [ ; |k CalculaterBrain.h ; [E @interface CalculatorBrain (4 2 B | [ B
i TN fS
43 NSNumber soperandObject = [self.operandStack lastObject]; 2 CalculatorBrain.h
iy if (operandObject) [self.operandStack removelLastObject]; . ;; Ealcalatie 3
45 return [operandObject doubleVWalue]; | B
f ¥ 5| ff Created by Radu-Tuder Ionescu on 3/1/12.
E . GBI e Farmlperst San MESTERE <Topevarinn & /f Copyright (c) 2012 __MyCompanyName__. All rights reserved.
' | EE
49 g
Ei double result = @; 9| #import =Foundation/Foundation.h=
: : : : . oW 10
E; if {[operation isEqualToString:@"+"]) 11| @interface CalculatorBrain : NSObject
= 12
Ej ' result = [self popOperand] + [self popOperand]; 13| = {void)emptyDperandStack;
= i s . . 14| - (void)pushOperand:(double)operand;
? ilse if ([@"+" isEqualToString:operation]) 15| - {double)performOperation: (NSString =)operation;
£ 16
] result = [self popOperand] * [self popOperand]; 7| @end
w9 }
18
] else if ([operation isEgualToString:@“"-"]1)
61
62 double subtrahend = [self popOperand];
& result = [self popOperand] - subtrahend;
Bl }
65 else if ([operation isEqualToString:@"/"1)
66 {
a7 double divisor = [self popOperand];
&a if {divisor) result = [self popOperand] f divisor;
9 }
70 else if ([operation isEgqualToString:@"sin"])
71 {
72 result = sinf{[self popOperand]);
=]
i else if ([operation isEgualToString:@"cos"])
75 {
76 result = cos{[self popOperand]);
77 }
78 else if ([operation isEqualToString:@"sqrt}'])
™
a0 result = sqrt{[self popOperand]);
a1 }
a2 else if ([operation isEgualToString:@“"m"])
a2 {
a4 result = 3.14159268;
a5
a7 [self pushOperand:result];
& return result;
sl 1
)
91| @end
32 a




Task 2

Task: Extend the CalculatorBrain with the capacity to run programs.

1. This task requires a major revision of the CalculatorBrain. In order to
make our calculator run programs we have to add some public API
in the CalculatorBrain. We also have to allow operations to be
pushed and poped off the stack. Thus, we should rename the
oper andSt ack to progr antst ack. (don't worry about errors in the
CalculatorViewController at this time, we will solve them later).

2. Next, we need to add the public APl needed to run programs. In
order to run a program we need two things: a copy of the program
stack that describes the program and a method that takes a program
stack and runs the program.

Let us declare a read-only public @r operty that returns a copy of the
prograntt ack. Name this property program The type of this
property should be i d, since we want our CalculatorBrain internal
implementation of the “program” to be independent of the public API.

The next screenshot shows how to declare the pr ogr amproperty.
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The r eadonl y @r oper t y will generate only the getter
method. Thus you v WI|| not be able to set this property

Xcode File Edit View Mavigate Editor Product Window Help e {=1y (Charged) E= Tue }'4? Radu-Tudoy: Jonéscu

800 3 ualcuiatorl'!{lclo elﬁlr L : , t‘j
{ /, [Calculator » iPhone 5.0 Simulator l |E| Finizhed rindin L = e l\ﬁ-':@-% J
Run Stop Scheme Breakpoints Ol Tplermern atlon By defaUIt prgpe Ies are Organizer

o it Al 1 CalclatonScainan readw i f €, so you donTt ﬁave t_O add this keyword explicitly. *

R ﬁCalcuIatur # |__|Calculator ; |_E|Calculatar3rain.m i @—popOperand [m | 4 P | u| |_| l._altu’raprﬂ-ram .hy [ I@mterface &IcW@

#import "CalculatorBrain.h" ; ;; CalculatorBrain.h
10 3 Calculat
11| @interface CalculatorBrain() b ;; el

2 ¥ 5| ff Created by Radu-Tudgr Ionescu on ¥/1/12.
f? @property (nonatomic, strong) WNSMutableArray =programStack; | /f Copyright (c) 2012 "~ . ALl rights reserved.
s i

15| @end
17| @implementation CalculatorBrain

9| @synthesize programStack = _programStack:

1l - (NSMutableArray *)progranStack @property {nonatomic, readonly) id program;
2N {

15| - {void)emptyProgramStack;

ﬁ; if (_programStack == nil) 16, = {void)pushOperand: {(double)operand;

T 1Tl - bl T 0 ti : [NSStri ti

5 _programStack = [[NSMutableArray allocl imit]; :: s St i sl bl
;i 19| @end

return _programStack;

30 {void)emptyProgramStack

32 [self.programStack removeAllObjects];

E

{void)pushOperand: (double)operand

37 NSNumber *operandObject = [NSNumber numberWithDouble:operand];
£ [self.programStack addObject:operandObject];

B ®=E3E

{double)popOperand

43 NSNumber *operandObject = [self.programStack lastObject];
. 4l if (operandObject) [self.programStack| removelLastObject];
45 return [operandObject doubleValue];
L] 4 ].

{double)performOperation: (NSString *=)operation

50 double result = @;
il 52 if {[operation isEqualToString:@"+"])
{
54 result = [self popOperand] + [self popOperand];
}
=

Gé else if ([@"=" isEqualToString:operation])

result = [self popOperand] * [self popOperand];



Task 2

Task: Extend the CalculatorBrain with the capacity to run programs.

3. The value returned by the pr ogr am@r operty is rather calculated
than stored (it's a copy of the prograntt ack). Instead of using
@ynt hesi ze to generate the getter, we have to implement it
ourself.

Make sure you return a copy of the progr antSt ack and not directly
the prograntStack. Add this implementation after the
implementation of the pr ogr antst ack getter.

4. Now let us add the runProgram method declaration (inside
CalculatorBrain.h) that runs programs. It should take an argument
with general type i1 d that is a program. Notice that this method is
(and should be) independent of any CalculatorBrain instance. This is
why we should declare it as a class method.

The following screenshot shows how your code should look by now.
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800 ™ Calculator.xcodeproj — [m| CalculatorBrain.m i
@ '\h _\. [ il ishii et e e b J l — ‘ Finished running Calculator on iPhone 5.0 Simulator I El - EJ I E E El | | J
Rumn Stop Scheme Breakpoints " Brolect 51 / Editor View Organizer
Mai storyboard.storyboard (kdcdaunilmnsn o

:::: | o B | ECalcuIatur + []Calculator ; [@Cﬂumrglm@m mwﬁﬂbn to add CIaSS methodml || CalculatorBrain.h » [ | @interface CalculatorBrain |« 2 B[ [ B

L *'nrort "celeulatorfradn.bt declarations before instance methods.ff CaleulptorBrain.h

3 Calculator
11| @interface CalculatorBrain() g -

ff Created by Radu-Tudor Ionescu on 3/1/12.

12| @property (monatomic, strong) NSMutableArray *programStack; ff Copyright (c) 2012 _ MyCompanyMame__. ALl rights reserved.

15| @end

s i . #import =Foundation/Foundation.h=>
L 17| @implementation CalculatorBrain 3

interface CalculaterBrain : NSObject
19| @synthesize programStack = _programStack: @ J

q ) tomi 1 i i
71, - (NSMutableArray *)programStack Geroperty (aonebomic, remdonlyl. ¢ progran
{

+ {double) runProgram: (id)program;

23 if (_programStack == nil)

" . - {void)emptyProgramStack;

5 _programStack = [[NSMutableArray allocl imit]; _ (uoic]pughgpergnd:(couble]nperand:

2 - {double)performOperation: (NSString =)operation;
7 return _programStack;

28

@end

-1
=
I

{id)program

3

] return [self.programStack copy];

i3

TN

35| - (void)emptyProgramStack

36

7 [self.programStack removeAllObjects];

38

E2

4 - {void)pushOperand: {double)operand

41

Uy MSHumber soperandObject = [NSMumber numberWithDouble:operand];
43 [self.programStack addObject:operandObject];

it}

4 — {double)popOperand

47

43 NSMumber soperandObject = [self.programStack lastObject];
49 if (operandObject) [self.programStack removelLastObject];
50 return [operandObject doublevalue];

51

52

53 - (double)performOperation: (NSString *)operation

54

55 double result = @;

5

57 if ([operation isEqualToString:@"+"1)

58 {



Task 2

Task: Extend the CalculatorBrain with the capacity to run programs.

5. Implement the r unPr ogr am method (inside CalculatorBrain.m) so
that it runs the program received as argument.

We should test if the pr ogr amis an NSAr r ay using introspection then
make a nut abl eCopy of it so that we can operate on the stack.

To operate on the stack we can use another recursive function that will
be very similar to the current perf or nOper ati on: method, only
that it will take the mutable copy of the pr ogr am Let us name this
method popTer nX f Pr ogr antst ack: (we will implement it in a
second as a class method). Note that we cannot call instance
methods from inside class methods.

The following screenshot shows how your code should look by now.
Note that sending the popTer nxf f Pr ogr antSt ack: message to
the Cal cul at or Br ai n class generates an error since we haven't
implemented it.
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@property (nonatomic, strong) NSMutableArray =programStack;
15| @end
17| @implementation CalculatorBrain

19| @synthesize programStack = _programStack;

71 + {double)runProgram:{id)program

2N {

3 MNSMutableArray =stack;

4 if ([program isKindOfClass: [NSArray classl])
{

26 stack =
7 }
28 return lself popTerm0ffProgramStack: stack];

[program mutableCopy];

31, - (NSMutableArray =)programStack
EE] if {_programStack == nil)
35 _programStack = [[NSMutableArray alloc] init];

7 return _programStack;

4| - {id)program

42 return [self.programStack copyl;

{void)emptyProgramStack

47 [self.programStack removeAllObjects];

{void)pushOperand: (double)operand

Xcode File Edit View Navigate Editor Product Window Help & 8 W O f = 4 (=T (Charged = Tue 18:59 Radu-Tudor lonescu Q
e oo [ Calculator.xcodeproj — |m| CalculatorBrain.m e
r T 5 =, Finished ing Calculat iPh 5.0 Simulat | "l (= |
® \h!_} [ Calculator * iPhone 5.0 Simulator J [ = I e e RS Ll o I =] EJ I | R==AR | | |
Rumn Stop Scheme Breakpoints Aelerel B Editor View Organizer
MainStoryboard.storyboard 1 CalculatorBrain.m 1’ -+
ue | 4 | [™calculator ; [ |Calculator ; [m| CalculatorBrain.m » [ +runProgram: |4@p» | < » [ b CalculatorBrain.h » [E @interface CalculatorBrain (4 2 b3 B
AW 4|
2| // CalculatorBrain.m 2| // CalculatorBrain.h
3| ff Calculator 3| ff Calculateor
4 ff AR
5| /f Created by Radu-Tudor Ionescu on 3/1/12. 5| ff Created by Radu-Tuder Ionescu on 3/1/12.
6| S/ Copyright (c) 2812 _ MyCompanyName__. All rights reserved. 6 ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved.
Tl £r TN fr
o #import "CalculaterBrain.h" g #import =Foundation/Foundation.h>
10
1 @interface CalculatorBrain() 1| @interface CalculatorBrain : NSObject
1 12
1

13| @property {monatomic, readonly) id program;

15| + {double)runProgram:{id)program;

17, - {void)emptyProgramStack;

18, - {void)pushOperand:{(double)operand;

19| — {double)performOperation: (NSString =)operation;
20

21| @end

This method is not impl
sel f means the Calc

emented yet. Note that
ulatorBrain class here.




Task 2

Task: Extend the CalculatorBrain with the capacity to run programs.

6. First we should declare the popTer X f Pr ogr antst ack: method
as a private class method (inside CalculatorBrain.m).

The argument of this method is an NSMut abl eArray that is a (or a
part of a) program st ack.

The next screenshot shows how popTer nOf f Prograntt ack:
declaration should look like.

Note that you could directly implement this method (and any “private”
method in general) without declaring it in the interface, but you
would have to add the implementation before any other method that
calls it. Otherwise you will get compiler errors for every call that
precedes the method's implementation. To avoid this problem it is
better to declare it in the Class Extension.
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Xcode File Edit Vie Navigate Editor Product Window Help o2 QE 3 i = 4 @] (056) = Wed 16:13 Radu-Tudur!nnescu g

e oo Calculator.xcodeproj — [m| CalculatorBrain.m e

. " Finished running Calculator on iPhone 5.0 Simulator

(%) (W) [Calctstor Phone 5.0 imtator ] [m] g EED (OaO) (@

Run  Stop Scheme i : Frafect éul Editor View Organizer
ard ) M 7

I h{:alculamrp [—'_—ICalcuIamr) |:| CalculamrBr:un m ¢ | -|@implementation CalculatorBrain (15 N S R [:] (] @ CalculatorBrain.h » @Emerface CalculatorBrain |« 2 |3 B

AW 4|

2| // CalculatorBrain.m 2| // CalculatorBrain.h

3| ff Calculator 3| ff Calculateor

4 fr 4 ff

5| /f Created by Radu-Tudor Ionescu on 3/1/12. 5| ff Created by Radu-Tuder Ionescu on 3/1/12.

6| S/ Copyright (c) 2812 _ MyCompanyName__. All rights reserved. 6| ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved.

7| ff | I/

a E:

3| #import "CalculaterBrain.h" 9| #import =Foundation/Foundation.h=

10 10

11| @interface CalculatorBrain() 11| @interface CalculatorBrain : NSObject

12 12

13| @property (nonatomic, strong) WSMutableArray #programStack; 13| @property {(nonatomic, readonly) id program;

14 14

15| + {double)popTermOffProgramStack: (NSMutableArray *)stack; 15| + {double)runProgram:{id)program;

16 16

17| @end 17, - {void)emptyProgramStack;

18 18, - {void)pushOperand:{(double)operand;

19| @implementation CaleculatorBrain 19| — {double)performOperation: (NSString =)operation;

20 20

21| @synthesize programStack = _programStack; 21| @end

22 22
3 +|{GoublelrunProgram:{id]program

25 MNSMutableArray =stack;
6 if {[program isKind0OfClass: [NSArray class]])
{

28 stack = [program mutableCopy];

30 return [self popTermOffProgramStack:stack];

33) - (NSMutableArray =*)programStack

35 if {_programStack == nil)

7 _programStack = [[NSMutableArray alloc] init];
}

39 return _programStack;

- {id)program
{

return [self.programStack copyl;

- {void)emptyProgramStack
{

] [self.programStack removeAllObjects];
}




Task 2

Task: Extend the CalculatorBrain with the capacity to run programs.

7. We should implement the popTer nO>f f Pr ogr antst ack: method

(inside CalculatorBrain.m) as a class method.

Because this method is very similar to the perfor nOperati on:

instance method we are going to copy and paste the code from this
method.

The method should work like this: we pop a term of the stack and we

test whether it is an operand (NSNunber ) or operation (NSSt ri ng)
using introspection. For operands we simply return the
doubl eVal ue, while for operations we do the appropriate action.
Instead of calling popOperand instance method as in the
perfornOperation:. method, we should recursively call
popTer nOf f Progr antst ack: to pop terms off the program stack.

The next screenshot shows how popTer nOf f Pr ogr antst ack: should

look like.

]

Ir

rrm

i




COd

e File Edit Vie

806

® @ [Calculatur » iPhone 5.0 Simulator J

Run

Navigate Editor Product Window Help
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Stop

Project B2
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|40k

Editor View
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Organizer

@ CalculatorBrain.h » @Emerface CalculatorBrain |« 2 |3 B

i |
32
33
34
35
36
7
33
39

+ (double)popTermOffProgramStack: (NSMutableArray *)stack
{

double result =
id topOfStack =
if (topOfStack)
if {([topOfStack
{ // We have an

result =

8;

[stack lastObject];

[stack removeLastObject];

isKind0fClass: [NSNumber class]])
operand. Simply return its double walue.

[top0fStack doubleValue];

}
else if ([top0fStack isKind0fClass:[NSString class]])

{ 7/ We have an

NSString =operation =

operation. Test the operation type and do the appropriate action.

topOfStack:

if {[operation isEqualToString:@"+"])
{

result =

[self popTermOffProgramStack:stack] +

[self popTermOffProgramStack:stack];

}

else if ([@"%" isEqualToString:operation])
{

result =

[self popTermOffProgramStack:stack] =

[self popTermOffProgramStack:stack];

}

else if ([operation isEqualToString:@"-"1)

{

double subtrahend =
result =

[self popTermOffProgramStack:stack];
[self popTermOffProgramStack:stack] - subtrahend;

}
else if ([operation isEqualToString:@"/"1)

{

double divisor =
if {divisor)

[self popTermOffProgramStack:stack];
result = [self popTermOffProgramStack:stack] f divisor;

else if ([operation isEgqualToString:@"sin"])

{
}

result =

sin{[self popTermOffProgramStack:stack]);

else if ([operation isEgualToString:@"cos"])

result =

}

cos{[self popTermOffProgramStack:stack]);

else if ([operation isEgqualToString:@"sqrt"])

{

result =

sqrt{[self popTermOffProgramStack:stack]);

}
else if ([operation isEgualToString:@"mn"])

{
}

result =

}

return result;

3.14159268;

b

N -

fr

/f CalculatorBrain.h

ff Calculator

i

ff Created by Radu-Tudor Ionescu on 3/1/12.

ff Copyright (c) 2012 _ MyCompanyName__. All rights
i

#import =Foundation/Foundation.h>
@interface CalculatorBrain : NS0Object
@property {nonatomic, readonly) id program;

+ {double)runProgram: (id)program;

— {void)emptyProgramStack;

- (void)pushOperand: (double)operand;

— {double)performOperation: (NSString =)operation;

@end

reserved.



Task 2

Task: Extend the CalculatorBrain with the capacity to run programs.

8.

We should change the perf ornOperati on: implementation to
only push operations on the stack. Thus, we should rename it to
pushQper at i on: . The method should return voi d since we don't
need to return the result of the current operation anymore. Now we
do this by “running” the Calculator's program using r unPr ogr am .

To add the oper ati on on the stack we simply call addObj ect: on

the progranttack (the same thing we do when we push
operands). Note that operations are NSString objects and
operands are NSNunber objects. We actually used this difference to
determine whether we have an operand or an operation using
introspection in the popTer nOf f Pr ogr antt ack: method.

The next screenshot shows how the new pushOperati on:

implementation should look like.

9. We no longer need the popOper and method so we can delete it.
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e oo Calculator.xcodeproj — [m| CalculatorBrain.m e
. 5 Finished ing Calculat iPh 5.0 Simulat
(), (=) [Cactator Phone 5.0 imuitr e =)
Run__Siop Scheme. e Egitor View  Organizer
e e —_'-: n -'1-_ e s TR e e e e e e e T e e e T e e e L e e e L e e Nt L e e Nt L ey e e L ey et L g e Uy
ue | 4 | [™calculator ; [ |Calculater ; [m| CalculatorBrain.m » [ -pushOperation: w | 4 p | [dincludes » [ calculatorBrain.h ; [ -pushOperation: |« 2 »| (3
o T 1
i result = sin{[self popTermOffProgramStack:stack]); 3 ;; CalculatorBrain.h
2 3 Calculat
69 else if ([operation isEqualToString:@"cos"]) 4 ;; heteohor
70 ! 5| /7 Created b
= 2 . . 5 y Radu-Tudor Ionescu on 3/1/12.
;EI } result = cos([self popTermOffProgramStack:stackl); 6| ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved.
i : : : 7 " @ | EE
73 else if ([operation isEqualToString:@"sqrt"]) 2
i z f ; s
# t <Foundation/Foundation.h
75 result = sqrt{[self popTermOffProgramStack:stack]); 1; I T
76 } . . .
1 terf CalculatorB : NS0b t
77 else if ([operation isEqualToString:@"n"]1) 12 v R b S 8E
S . 13| @property {monatomic, readonly) id program;
EDI result = 3,.141502E68; 14
ﬂ i 15| + {double)runProgram:{id)program;
L1 16
%‘ return result; 7 - {void)emptyProgramStack;
f? ¥ 18, - {void)pushOperand: (double)operand;
i 12 — id hO ti s [NS5Stri ti .
i — (NSMutableArray *)programStack 20 tweid)pushOperation: | ring Elopsrakion;
5 21 d
a7 if (_programStack == nil) = Qe
84
29 _programStack = [[NSMutableArray alloc] init];
o0
il return _programStack;
a3
94 — {(id)program
o5
% return [self.programStack copy];
a7
%8
99| - (void)emptyProgramStack
100 {
101 [self.programStack removeAllObjects];
102
103
sl - {void)pushOperand: {double)operand
1058 {
106 MSNumber soperandObject = [NSMumber numberWithDouble:operand];
107 [self.programStack addObject:operandObject];
108 }
109
10| - {(void)pushOperation: {(NSString =)operation
111 {
12 [self.programStack addObject:operation];
1138 1
11
115 @end
116 4




Task 2

Task: Extend the CalculatorBrain with the capacity to run programs.

10. Update the CalculatotViewController to use the new methods
defined by the CalculatorBrain Model.

First we need to update the cl earPressed method that calls
enpt yOper andSt ack instead of enpt yPr ogr antst ack.

11. Next we should update the operati onPressed: method that

calls perfor nOper ati on: instead of the new pushQper at i on:
method.

We also need to get the result of the current operation (since
pushQper at i on: doesn't return it anymore). In order to do this we
need to use the runPr ogr am class method. Note that we use the
class method cl ass to get the Cl ass of the sel f instance object.

The next screenshot shows how your Controller should look like.

12. Run the application in iOS simulator and check that it works the
same as before.
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Run  Stop Scheme. Mo Issues

Editor Product Window Help 4 0 f = 4 (=D (Charged) = Wed 20:50 Radu-Tudor lonescu

Editor View ‘Organizer

M|1h|QMMmWDWMM”DWMMMMMWMW)NﬂmMWMm w | 4 p | [includes ; [h] CalculatorBrain.h » [ -pushOperation: (<4 3 +|@ @

SELT.OISPLdy. LEXL = [GELT.0I5PLdy=-LEXL SLTINQDYAPPENOLINMYS LT INQ-OIgLILC], 1 I
} z 2| // CalculatorBrain.h
?1‘E 3| ff Calculateor
a4 ff
self.display.text = digit; 5| s/ Created b 2 =2
= & o i b - . 5 y Radu-Tudor Ionescu on 3/1/12.
self.userIsInTheMiddleOfEnteringANumber = YES; 6| ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved.
} 7| Ff
} E:
2| #import =Foundation/Foundation.h=>
- (IBAction)pointPressed 1; P 3
{ ; i :
11 interface CalculaterBrain : NSObject
if (self.userIsInTheMiddleOfEnteringANumber) 12 @ J
12 ropert nonatomic, readonl id program;
NSRange range = [self.display.text range0fString:@"."]: i Sprepurty | ; v) rrog
if (range.location == NSNotFound) 15| + {double)runProgram:{id)program;
16
I self.display.text = [self.display.text stringByAppendingString:@"."]; 17| - {void)emptyProgramStack;
L
} 18, - {void)pushOperand: (double)operand;
ilse 19| — {void)pushOperation: (NS5tring =)operation;
20
{
1 end
self.display.text = g"e."; 1 e
self.userIsInTheMiddleOfEnteringANumber = YES;
}
}

{IBAction)enterPressed

[self.brain pushOperand: [self.display.text doublevValue]];
self.userIsInTheMiddle0fEnteringANumber = NO;

{IBAction)clearPressed

[self.brain emptyProgramStack];
self.display.text = @"a";
self.userls InTheMlddleDfEnteringANumber = NO;

{IBAction)operationPressed: (UIButton *)sender
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
NSString =operation = [sender currentTitle];
[self.brain pushOperation:operation];

double result = [CalculatorBrain runProgram:self.brain.programl;
self.display.text = [NSString stringWithFormat:@"%f", result];

@end




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

1. Go to the MainStoryboard.storyboard tab in Xcode.
2. Open the Utilities area.

3. You will need new public API in your CalculatorBrain to support this
new feature, but let us focus on the variables first.

A variable will be specified as an NSSt r i ng object. It will be pushed on
the stack as other doubl e operands. The value of the variable will
be used when we “run” the program.

To simplify our implementation, we will define only three variables x, y
and z. We have to define three buttons to set the value of these
variables and three buttons that will let us introduce variables in the
‘program”.

Add an Ul But t on from the Object Library and place it under the other
Calculator's buttons.

|
|




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

4. Resize it to 88 pixels wide.

5. Copy and paste this button 5 times and place them on two rows (3
buttons per row).

” 1] 7 13

6. Set their title to “x”, “y”, “Z”, “set X7, “set y”, “set z", respectively.

7. We should also use three displays that will show the current value of
X, y and z variables, respectively.

The easy way to do this is to copy the di spl ay label three times and
resize the copies to 88 pixels wide.

Your View should now be similar to the one presented in the next
screenshot.
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8006 ™ Calculator.xcodeproj — [B| MainStoryboard.storyboard e
By, v " =, Finished ing Calculat iPh 5.0 Simulat ( IR =it b (= |
\E/. [ Calculator » iPhone 5.0 Simulator l | = | LIEC G 28 310N L 2ans st | B - EJ | L& EI| I |
Run Stu-p Scheme Breakpoints o BSUES Editor View Organizer
MainStoryboard.storyboard r CalculatorViewController.m I_ +
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T o SELI.OLSpLdy. LEXL = [SELTI.OISpLdy. LEAL SLT INQOyYAPPENMOINgSLr INMQ-O0LgQLC],
86 ¥
5 else
(B 54 1
= ) &9 self.display.text = digit;
F 70 self.userIsInTheMiddleOfEnteringANumber = YES;
. 7 }
| 2§}
|® 74 - (IBAction)pointPressed
750 {
76 if (self.userIsInTheMiddleOfEnteringANumber)
7 8 9 * | 78 NSRange range = [self.display.text rangeOfString:@"."1;
2 79 if (range.location == MNSMotFound)
{
1 self.display.text = [self.display.text stringByAppendingString:@"."];
4 5 6 ! 3}
}
8 else
1 2 3 " { =
self.display.text = @"0.";
8 self.userIsInTheMiddleOfEnteringANumber = YES;
| ea }
0 Enter - [ &l 3
f ® 01 - (IBAction)enterPressed
sin cos sqrt m 92
3 [self.brain pushOperand: [self.display.text doubleValuel];
self.userIsInTheMiddleOfEnteringANumber = NO;
x y z }
- - (IBAction)clearPressed
set x sety set z | [self.brain emptyProgramStack];
| self.display.text = @"@";
self.userIsInTheMiddleQOfEnteringANumber = NO;
] 7 ] }
o L4 s
- (IBAction)operationPressed: (UIButton *)sender
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
g . | 108 NSString #operation = [sender currentTitle];
NE 109 [self.brain pushOperation:operation];
110 double result = [CalculatorBrain runProgram:self.brain.program];
111 self.display.text = [NSString stringWithFormat:@"%sf", result];
112 }

@end




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

8. Open CalculatorViewController.h in Assistant Editor.

9. CTRL-drag from the first label in your View to you Controller header
to add an outlet for that Ul Label . Name this outlet “xDisplay”. Make
sure you add it as a weak @r operty.

10. Do the same thing for the other two labels. Name them “yDisplay”
and “zDisplay” respectively.

The next screenshot shows how your Controller's header should look
like.
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N S/
2| ff CalculatorViewController.h
3l /f Calculater
= ol
| 5| J// Created by Radu-Tuder Ionescu on 2/27/12.
// Copyright (c) 2812 _ MyCompanyMame__. All rights reserved.

| o R
c | : & 3 §
3y #import <=UIKit/UIKit.h=

11| @interface CalculatorViewController : UIViewController

@property {(weak, nonatomic) IBOutlet UILabel =display;

K 8 ] i3 @property (weak, nonatomic) IBOutlet UILabel xxDisplay;
® 15| @property (weak, nonatomic) IBOutlet UILabel =yDisplay;
® 16| @property (weak, nonatomic) IBOutlet UILabel *zDisplay;

17
4 S 6 Jr 14 @end
1 2 3 &
0 Enter -
sin cos sqrt n
4 Y F4
set x sety setz
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Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

11. Next we should add the actions for the “set” buttons. Open
CalculatorViewController.m in Assistant Editor.

12. CTRL-drag from the “set x” button to your Controller's
implementation to associate an action for this button.

13. Name the action “setX” and make sure you select None for
Arguments.

14. In a similar way add two more actions for the “set y” and “set z”
buttons. Name the actions “setY” and “setZ”, respectively.

The next screenshot gives you a hint of how your Controller's
implementation should look like.
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( E/. [ CalculatoroiiPhonesdlSinultos | = | inished running Calculator on iPhone imulator | = "l | | mli=ln | | | |
Rumn Stop Scheme Breakpoints Mo JEsuES Editor View Organizer
MainStoryboard.storyboard I_ CalculatorBrain.m I +
R D - ) Mainstoryboard.storyboar... » Mo Selection | ! | o = | [:]Autumatic ] :@ CalculatorViewController.m » @—setz 42D B

- (void)viewDidUnload

7 8 9 E
4 5 ] !
1 2 3 ke
0 Enter -
sin cos sqrt n
X y z
set x sety

—
M
e
|

5 @

98 {
30 [self setDisplay:nil];
31 [self setXDisplay:nill;
32 [self setYDisplay:nil];
33 [self setZDisplay:nill;
34 [super viewDidUnload];
35 ff Release any retained subviews of the main view.
36 ff e.g. self.myDutlet = nil;
}

- (CalculatorBrain *}brain

{

iy if {_brain == nil) _brain = [[CalculatorBrain alloc] initl;
L2 return _brain;

=1

sl - (IBAction)setX

sl {

L8 1

- (IBAction)setY
{

1

- (IBAction)setZ
{

}
ib'i; — (IBAction)digitPressed: (UIButton =)sender
E. NSString #digit = [sender currentTitle];
63 if (self.userIsInTheMiddle0fEnteringANumber)
54 {
55 self.display.text = [self.display.text stringByAppending5tring:digit];
else
{
self.display.text = digit;
self.userIsInTheMiddleOfEnteringANumber = YES;
71 }
20 1
l® 7 - {IBAction)pointPressed
76 if (self.userIsInTheMiddleOfEnteringANumber)

77 {



Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

15. To set the x variable we simply copy the current di spl ay text and
set it to the xDi spl ay text. Make sure you use dot notation for the
xDi spl ay setter.

Also do NOT try to copy the di spl ay label itself and assign it to
xDi spl ay. Doing so will replace the xDi spl ay outlet with the
di spl ay outlet. Thus, we will have no way to reach the label for the
X variable. The point is we only need the text inside the di spl ay
Ul Label .

16. Implement the set Y and set Z methods in a similar way.

The next screenshot shows how the set X, set Y and set Z methods
should be implemented.

|
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@ @ [Calcuiatur » iPhone 5.0 Simulator |-| e B e e s ||§|- E| |E = D| ||
Rumn Stop Scheme Breakpoints Mo JEsuES Editor View Organizer
MainStoryboard.storyboard I CalculatorBrain.m +
| o4 B | :‘, : @ H E MainStoryboard.storyboar... ; Mo Selection | 1! | o B | E]Amomatic ¥ @CalchatuNiewContraller.m k) @—setz |42 m 0B
12| @interface CalculatorViewController()
14 @property {(nonatomic) BOOL userIsInTheMiddleOfEnteringAMumber;
= 15| @property (nonatomic, stromng) CalculatorBrain =brain;
' 7| gend
v Cc - ;:. @implementation CalculatorViewController
@ o @synthesize display;
ot 22| @synthesize xDisplay;
Lin 23| @synthesize yDisplay;
ﬂ = 24 @synthesize zDisplay;
| T 8 9 @synthesize userIsInTheMiddleOfEnteringANumber;
-* @synthesize brain = _brain;
-'w 4 5 6 / - (void)viewDidUnload
e [self setDisplay:nil];
[self setXDisplay:nill;
1 2 3 + 3 [self setYDisplay:nil];
&, 33 [self setZDisplay:nill;
T" [super viewDidUnload];
E 0 Enter = 35 // Release any retained subviews of the main view.
34 ff e.g. self.myOutlet = nil;
_ a7l }
in Cog sqrt L - (CalculatorBrain *)brain
o {
51 if {_brain == nil) _brainm = [[CalculaterBrainm alloc] initl;
X y z L2 return _brain;
iy 1
set x sety set z @ E (IBAction)setX
self.xDisplay.text = self.display.text;
[x] 7 [x] " by
LI i LI
® 50| - (IBAction)setY
sl {
self.yDisplay.text = self.display.text;
}
53 . - (IBAction)setZ
{
self.zDisplay.text = self.display.text;
}

nm o % % | 4 | Calculator

(IBActionldioitPressed: (UIButton *)sender



Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

(13} Gy 0 [}

17. Next we should add the actions for the “x”, “y” and “Z” buttons.

CTRL-drag from the “x” button to your Controller's implementation to
associate an action for this button. Place this method before the
oper ati onPressed: method.

18. Name the action “variablePressed” and make sure you select
Sender for Arguments.

({1

19. Using CTRL-drag from the “y” and “z” buttons you can associate
the same vari abl ePressed: action. This works only if you save
the Controller first (use CMD + S to do this).

20. Change the sender type to be Ul But t on * instead of i d.

The next screenshot gives you a hint about how your Controller's
implementation should look like by now.
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1
- Y 2 }
I'\_,.' == |@ 7 - (IBAction)pointPressed
P | 7sp{
- if (self.userIsInTheMiddleOfEnteringANumber)
| 1
. ﬁ C - 78 NSRange range = [self.display.text range0fString:@"."];
| 79 if (range.location == NSMNotFound)
{
54 self.display.text = [self.display.text stringByAppendingString:@"."1;
7 8 9 . | @ r
3 84 else
8% {
84 self.display.text = @"@a.";
4 2 & ! self.userIsInTheMiddleOfEnteringANumber = YES;
= }
89}
1 2 3 + | o _
|®@ 21| - (IBAction)enterPressed
2l {
93 [self.brain pushOperand: [self.display.text doubleValuell;
0 Enter = T self.userIsInTheMiddleOfEnteringANumber = NO;
: 3
sin cos sqrt m |® 97| - (IBAction)clearPressed
U el 1
99 [self.brain emptyProgramStack];
self.display.text = @"a@";
K y J = self.userIsInTheMiddleOfEnteringANumber = NO;
Joonon s }
set x sety setz - (IBAction)variablePressed: (UIButton *)sender
0 o )
- (IBAction)operationPressed: (UIButton *)sender
if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
g . NSString #operation = [sender currentTitle];
L [self.brain pushOperation:operation];
5 double result = [CalculatorBrain runProgram:self.brain.program];
11¢ self.display.text = [NSString stringWithFormat:@"%sf", result];
117 |8 }
St 118
u = 119/ @end




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

21. Next we should implement the vari abl ePressed: action. It
works pretty much the same as the oper ati onPr essed: method.

If the user is in the middle of entering a number we should press

ENTER (by calling ent er Pr essed) before adding the variable on
the stack.

We need to get the variable name by looking at the sender's
current Ti t| e. After this, we can push the variable on the stack
using the pushVari abl e: method of the brain. We are going to
add this method to our Model in a minute.

Then we have to put the variable name in the di spl ay.

See how to implement this method on the next screenshot.
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|® ) - (IBAction)pointPressed

== sl {
76 if (self.userIsInTheMiddleOfEnteringANumber)
77 {

NSRange range = [self.display.text range0fString:@"."];
if (range.location == MWSMotFound)

L)
;

9]
[y

;; self.display.text = [self.display.text stringByAppendingString:@“."1;

}
84 else
Fi B 9 d g5 {
85 self.display.text = @"@.";
87 self.userIsInTheMiddleOfEnteringANumber = YES;

|® 91| - (IBAction)enterPressed
0l {

{ 5 [self.brain pushOperand: [self.display.text doubleValuell
Y self.userIsInTheMiddleOfEnteringANumber = NO;

0 Enter - s }
}-:5 - (IBAction)clearPressed
all {

in cos Sqrt L [self.brain emptyProgramStack]
self.display.text = @"a";
101 self.userIsInTheMiddleOfEnteringANumber = NO;

(IBAction)wvariablePressed: (UIButton *)sender

set x sety setz

if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];

NSString #variable = [sender currentTitle];
[self.brain pushVWariable:variable];
self.display.text = variable;
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(IBAction)operationPressed: (UIButton *)sender

" ' {
Calculatﬂr Vlew cnntro“er 115 if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];

NSString #operation = [sender currentTitle];

[self.brain pushOperation:operation];

double result = [CalculatorBrain runProgram:self.brain.program];
self.display.text = [NSString stringWithFormat:@"sf", result];




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

22. Open the CalculatorBrain.m tab in Xcode and let's add the
pushVari abl e: method.

23. First we should declare it in the public API of the CalculatorBrain.

24. The implementation of the method is identical to the
pushQper ati on: implementation. We simply add the variable to
the pr ogr antst ack with the addQbj ect : method.

See how to declare and implement this method on the next screenshot.
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72 } ;
i ; ; ’ : 2| // CalculatorBrain.h
= ;3 ?lse if ([operation isEqualToString:@"sqrt"]) 2l /7 cCalculator
4 a4 ff
;;I ; result = sqrt{[self popTermOffProgramStack:stack]); 5| 7/ Created by Radu-Tudor Tonescu on 3/1/12.
i g . ; ST 1 6| ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved.
;é else if ([operation isEqualToString:@"n"]) 2| 7s
f?i 1 pESUAL =i 1150260, 9| #import =Foundation/Foundation.h=
:._. 10
f1 ¥ 11| @interface CalculatorBrain : NSObject
22 return result; 12
fg } 13| @property {(nonatomic, readonly) id program;
4 14
& E (NSMutableArray *)programStack 15| + f{double)runProgram:(id)program;
S : el 16
i if (_programStack == nil) 17, - {void)emptyProgramStack;
& g 18, - {void)pushOperand: (double)operand;
fg _programStack = [[NSMutableArray alloc] init]; 19| — {void)pushOperation: (NS55tring =)operation;
:ﬂ . 0| = {void)pushVariable:(NSString #*)wvariable;
ﬂ return _programStack; 1
2} 22| @end
. . pE|
o4 - (id)program
o5l {
26 return [self.programStack copyl;
o7 }
%
99 - {void)emptyProgramStack
10 {
10 [self.programStack removeAllObjects];
1z 1
103
104/ - (void)pushOperand: {double)operand
105 | {
106 NSNumber *operandObject = [NSNumber numberWithDouble:operand];
107 [self.programStack addObject:operandObject];
108 (8 }
109
110, - {void)pushOperation: (NSString *)operation
11y {
112 [self.program5tack addObject:operation];
13 }
115
15| - {(void)pushVariable: (NSString =)variable
16 (8 {
117 [self.programStack addObject:wariable];
11808 }
119
120 @end
171 4




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

25. Now we can add variable to the program, but we have to find a way
to supply the values of the variables when the “program” is “run.” We
must add a new version of the r unPr ogr am class method with the
following signature:

+ (doubl e) runProgram (i d) program
usi ngVari abl es: (NSDi cti onary *)vari abl eval ues;

The keys in the passed vari abl eVal ues dictionary are NSStri ng
objects corresponding to the names of variables, and the values in
the dictionary are NSNunber objects specifying the value of the
corresponding variable.

See how to declare this method on the next screenshot.
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2| // CalculatorBrain.m 2| // CalculatorBrain.h

3| ff Calculator 3| ff Calculateor

s If ul fr

5| /f Created by Radu-Tudor Ionescu on 3/1/12. 5| ff Created by Radu-Tuder Ionescu on 3/1/12.
6| S/ Copyright (c) 2812 _ MyCompanyName__. All rights reserved. 6| ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved.
7| ff | I/

a g

3| #import "CalculaterBrain.h" 9| #import =Foundation/Foundation.h=

10 10

11| @interface CalculatorBrain() 11| @interface CalculatorBrain : NSObject

12 12

13| @property (nonatomic, strong) WSMutableArray #programStack; 13| @property {(nonatomic, readonly) id program;
14 14

15| + {double)popTermOffProgramStack: (NSMutableArray *)stack; 15| + {double)runProgram:{id)program;

16 16| + (double)runProgram:(id)program

17| @end 17 usingVariables: (NSDictionary =)variableValues;
18 18

19| @implementation CalculatorBrain 19, - {void)emptyProgramStack;

20 20 - {void)pushOperand: (double)operand;

1| @synthesize programStack = _programStack; 71| - {void)pushOperation: (N55tring =)operation;
2 22| = (void)pushVariable: (NSString #*)wvariable;
73 + (double)runProgram:{id)program 3

ul { | @end

25 MNSMutableArray =stack; 5

6 if {[program isKind0OfClass: [NSArray class]])

27 {

28 stack = [program mutableCopy];

29

30 return [self popTermOffProgramStack:stack];

1| }

3z

33 + {(double)popTermOffProgramStack: (NSMutableArray *)stack

N {

35 double result = 8;

36 id topOfStack = [stack lastObject];

7 if {topOfStack) [stack removeLastObject];

3 if {[topO0fStack isKind0fClass: [NSMumber classl])

39 { 7/ We have an operand. Simply return its double walue.

4 result = [topOfStack doubleValuel;

41 }

else if ([topOfStack iskKindOfClass:[MSString class]])

{ // We have an operation. Test the operation type and do the appropriate action.
NSString *operation = top0fStack;
if {([operation isEqualToString:@"+"])

[self popTermOffProgramStack:stack];

42

43

44

45

46 {

47 result = [self popTermOffProgramStack:stack] +
48

[ ]

else if ([@"+" isEqualToString:operation])
I



Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

26. It is time to add a private helper class method | sCper ati on: that
is useful in distinguishing between variables and operations in our
implementation of r unPr ogr am usi ngVar i abl eVal ues: .

Declare this method in the private Class Extension.

27. To implement the iIsOperation: method we will use the
@+, -,/,*,sin,cos,sqrt, " constant string (that enumerates
all operations) to search for the given oper at i on. The method will
return NO if the location of the oper ati on in the constant string is
NSNot Found and YES otherwise.

See how to this method should look like on the next screenshot.

|
|
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3| #import "CalculaterBrain.h" 9| #import =Foundation/Foundation.h=
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11| @interface CalculatorBrain() 11| @interface CalculatorBrain : NSObject
12 12
13| @property (nonatomic, strong) WSMutableArray #programStack; 13| @property {(nonatomic, readonly) id program;
14 14
15| + (BOOL)isOperation:{NSString =)operation; 15| + {double)runProgram:{id)program;
16/ + (double)popTermOffProgramStack: (NSMutableArray *)stack; 16| + (double)runProgram:(id)program
17 17 usingVariables: (NSDictionary =)variableValues;
18| @end 18
19 19, - {void)emptyProgramStack;
20| @implementation CalculatorBrain 20 - {void)pushOperand: (double)operand;
n 71| - {void)pushOperation: (N55tring =)operation;
22| @synthesize programStack = _programStack; 22| = (void)pushVariable: (NSString #*)wvariable;
23 23
24 + (double)runProgram:{id)program | @end
25 25
26 NSMutableArray *stack;
7 if ([program isKindOfClass: [NSArray class]])
Pl {
pL stack = [program mutableCopy];
30
| return [self popTermOffProgramStack:stack];
28 }
i3
4| + (BOOL)isOperation:({MNS5tring =*)operation
sl {
36 MSRange operationRange = [@“+,-,/,*,5in,cos,sqrt,n" range0fString:operation];
7 if {operationRange.location == NSNotFound) returm MNO;
38 return YES;
Wl }
10
51 + {double)popTermOffProgramStack: (NSMutableArray *)stack
w2 {
43 double result = 8;
il id topOfStack = [stack lastObject];
45 if {topO0fStack) [stack removelLastObject];
46 if ([topO0fStack isKind0fClass: [NSMumber classl])
47 { // We have an operand. Simply return its double walue.
43 result = [topOfStack doubleValuel;
4 }
50 else if ([topOfStack isKind0fClass:[MNSString class]])
E1 I #F We hawe an nneratinm Tecst the nAneratinn twne and dm the annrFanriate artinn 4




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as

operands (in addition to still accepting doubles as operands).

28. We can implement runProgram usi ngVari abl eVal ues:

without modifying the method popQper andOf f St ack: at all.

We have to iterate through the pr ogr anftSt ack objects and detect the

In

variables (that are NSSt r i ng objects) using introspection. Because
operations are also NSStrings, we have to check that
| sOperati on: method returns NO before we can replace the
variable name in the pr ogr antst ack with the corresponding values
from the var i abl eVal ues dictionary.

this case it is very useful to use the NSMut abl eArray method
repl aceObj ect At | ndex: wi t hCbj ect : . Note that you cannot
call this method inside a f or-i n type of enumeration (since you
don’t have the index in that case): you would need a f or loop that is
iterating by index through the array.

See how to implement this method on the next screenshot.

]
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Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

29. We can now use the new method to run programs that takes an
NSDi ct i onary of variables with associated values.

Return to the MainStoryboard.storyboard tab in Xcode to change the
oper ati onPressed: method.

30. We have to build a dictionary with the variable names (as keys) and
and associated values. The NSDi ctionary class method
di cti onaryW t hQObj ect sAndKeys: is great for this task. It takes
a ni | -terminated list of objects and keys separated by comma.

31. We can send the runProgram usi ngVari abl eVal ues:
message to the CalculatorBrain class and pass the previously
created dictionary for the second argument.

The next screenshot shows how the new operati onPressed:
implementation should look like.
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83 }
84 else
1
self.display.text = @"e.";
self.userIsInTheMiddleOfEnteringANumber = YES;

(9]

=

)
&k

|® 21| - (IBAction)enterPressed
{
[self.brain pushOperand: [self.display.text doubleValuell;
4 self.userIsInTheMiddleOfEnteringANumber = NO;
|® ol - (IBAction)clearPressed
| &l {
4 5 6 ! 99 [self.brain emptyProgramStack];

self.display.text = @"a";
self.userIsInTheMiddleOfEnteringANumber = NO;

(IBAction)wvariablePressed: (UIButton *)sender

0 Enter o if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed]
NSString #variable = [sender currentTitle];

[self.brain pushWariable:variablel;

self.display.text = variable;

sin cos sqrt m

(IBAction)operationPressed: (UIButton *)sender

if (self.userIsInTheMiddleOfEnteringANumber) [self enterPressed];
set x sety setz
NSString #operation = [sender currentTitle];
[self.brain pushOperation:operation];

_H
-
P —
L3
iz
-

NSDictionary #variableValues = [NSDictionary dictionaryWithObjectsAndKeys:
121 [NSNumber numberWithDouble: [xDisplay.text doubleValuel],@
132 [MSNumber numberWithDouble: [yDisplay.text doublevValue]],@
133 [NSNumber numberWithDouble: [zDisplay.text doublevaluel],@
nill;
double result = [CalculatorBrain runProgram:self.brain.program
usingVariables:variableValues];

",
Y,
Fi

self.display.text = [NSString stringWithFormat:@"%sf", result];




Task 3

Task: Add the capability to your CalculatorBrain to accept variables as
operands (in addition to still accepting doubles as operands).

32. Run the application in iOS Simulator and use the new features.
Press 36 then “set x”. Press C 25 then “set y”. Press C x y +. The
calculator should display 61 (that is 36 + 25). Notice we don't have
to press Enter after we add a variable.

It's great! We can now make programs that accept variables. But what
if we want to run the “x y +” program again with different values for x
and y. We cannot set both variables without changing the program.
Of course, we could set x and y to the new values and then retype
the “x y +” program. This would work, but it's not right!

We should be able to set variables and keep the program in the stack.
And it would also be nice if we could see the program that we want
to run in some auxiliary display.

We are going to address these issues in the next lab.




Assignment 1

Assignment: Adjust the CalculatorBrain r unPr ogram class method
so that is runs programs with variables. Each variable should be
replaced with zero for this method. Test this method by placing it in
the operationPr essed: method instead of the method that “runs”
“programs” using the actual variable values.

Hints: There are two options for this assignment. You can either call the
runProgram usi ngVari abl es: and pass nil instead of a
dictionary with variable values, or you can iterate through the stack
objects and replace all variables with zero.

You would have to use [ NSNunber nunber Wt hDoubl e: 0] in the
latter case.

a
gy

A,

[Fzh




Assignment 2

Assignment: Note that the pushOperati on: and pushVari abl e:
methods in CalculatorBrain do the same thing. You should replace
them with a single method called pushOper ati onOr Vari abl e: .

Hint: You would also have to change the vari abl ePressed: and
oper ati onPressed: to push things on the stack using the new
pushQper ati onOr Vari abl e: method.




Congratulations!
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