ALGY 2

www.gepsnlogic.com

What if:

Every student had a friend tha could quickly check
each line of thear working, relative to the previous
ling and report if it was right or wrong butdid not

tell them theanswer?

What if:

The student could then efficiently edit thelines of
working, experimenting to find what to do make
them correct?

What if

They could do thisfor expressions, equations and
inequations?

Would this beof us?
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*[+ MandlorlNoS IxinRﬂgl
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=-> 3. x+2=12
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*[+ MandlorlNoS IxinRﬂgl
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Thefollowingis ademondration of ALGY 2.

A sudent is asked to nlve 7x + 2 =6x D5. Thar first attemptis:

W File Edit Check ?
* rlMandlorlNoslxinR§
£y

Ta+2=6x-5 B

hd
|mth|abc cat | 2D |

[m]e]d]e]<]>]s [2]a]s|z]z ]|«
- w7 [s[2][*[=]
o= |/m ||

(4]15]6][*]*

™ | " esgO)[1]2]3][+]-
o 9].|E]||lans

Im) () {"5'}12" VAR [EXE
Alay 00|

They ask ALGY to check each line relative to thefirst for correctness, ALGY returns

Ny File Edit Check ?

* [t MandlorlNoS |
Ta+2=6ax-3 =

X 13a+2=-5

® 13x=?—?

X =1z

hd

|mth|abc cat | 2D |
[n]8]i[of<]>], [3]xly|z]z]|e
171e|2]|~]=

| H
L] E§456x+
e oo Of[1[2]3][+]-
9. |E]||lans
m| () {"5'}12" VAR |EXE
Alay 00|

They then ask ALGY to check each linerelative to the previousto seif they can
locate thelinein which they made an error and ALGY reports.

H | |0N

N File Edit Check ? N File Edit Check ?
* rilIEﬂlorlNoSIxinR% * rlMandlorlNoslxinR§
Ta+2=62-5 = Ta+2=62-5 =
X 13a+2=-5 -> Aa+2=-5
-> 13=-7 -> 6{=—?
-7
-2 x=1— o
1]

v v
2D )
[n]g]i[a]<]>]s [3]x|y]z|z]|« [x]8fifol<|>], [>]xly|z|z ]|«
] m—l{7|8]|2]|"]= ] m—l{7]|8|2]|"]=
:‘E"‘E§4sex+ :’EE§456><+
=" | e™ loggOf 1| 2]3][+]- M | e® loagOf 1| 2]3][+]-

—1/2]|.|e]||ans —1]/2]|.|e]|[ans
LI K2 LG o B LI KA LG o T B
Alay @ | They then edit and recheck and [Flay (D)
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They then add anew zoneto work in and are asked to find wha x(x-1)(x+1)+x is
equivalent to. The sudent is very sure, after making a table of values for the
expression aovethat it isacubg 0 heasks ALGY to check her and:

Ny File Edit Check ?

¥ [t MandlorlNoslxinR »

Ta+2=6x-5 s
A+2=-5
x==7

n]

1]

xla-1)(a+1)+a

p v
|mth|abc, |c,at 2D |

[x[8f#[of<>], |3 |aly|=|z |«

/m B

m_|[7]2
Eg4ssx+
e™ floggOf 1] 2]3][+]-

H| (0N

O [odeq e

Alay

From here on | will na make any errorsand jus demondrate ALGY at work:

Now letOsolve some inequalities.

W File Edit Check ?

| ¥ File Edit Check ?

W File Edit Check ?

¥ [t MandlorINoSIxinR »
i) D

1]
xla-1)(a+1)+a
a3

1]

A a+2){a-3)>8
—>I—J2<x<9 or a3

hd

E Mand lor|Nos|ainRE
D e

¥ [t MandlorINoSIxinR »
n -

xla-1)(a+1)+a

x
8]

xla-1)(a+1)+a

X
0

A a+2) (=308
=>-2{ {8 or A>3
->x>-2 and x<{8 or a»

A a+2) (=328
->=2{ {8 or A>3
—>l<]>—2 and a<@ or a>3

(mth [abe [cat | 20 |EIEIE]

b v
mth [abc [cat | 2D |

mth [abc | cat | 20 |IEIE]

[x[gfefof<|>]s [>|x]y|=|z|e| ([(x]a]i]of<]>],[>|x|y|z|z|e]l [x]a]i]a]<]>],[>]|x]|y]|z]z]«|

HEEBEANE HEE EEREBEEEANE HEE EEr BEEEARE HEEEE
T <n]-J[4]S]E][%]* el < n]-J{4]S5]8][2]= “l#<]n]-J[4]S]8][%]*
an | bn Gng123+— an | bn Cn[§l123+— an | bn cng123+—
1 | s2 |FSlv[E|B]. |E||lans | e rSlv[_]B . [E|lans 1 | s2 |FS1v[E|B]. |E||lans
TRIG JcALC | & | vAR |EXE] || TRIG JcALC | & | vAR |EXE]| || TRIG JcALC | & | vAR |EXE

Alay (D] Algy [0D] Alay (D]

Equédionscontaining dgebrac fractionsare fun.

N/ File Edit Check ? Y/ File Edit Check ? N/ File Edit Check ?

* l‘lMandlorlNoslxinR§ ¥ [t I:hlandlorlNoslxinR§ # rlluandlorlNoSIxinR§
1 _ - 1 a D
;+1_2 lﬁl A rar=2 lﬁl %+x=2

® 2= ® 2=
1+12 2 1+12 2 ~> 1+ l=2a

R 1+arc-2=0 ~> 1+a“-2=0 > 142D a=

2 _ _ 2 _ A C-2a=0

X ac-1=0 > a<-1=0 =3 ¢x=132=0

¥ (a-1)(ar+1)=0 > (a-1)( a+1)=0 - *_’1 =

¥ a=-1 or a=1 L -> a=-1 or a=1 L x= |

v 1] v v

(mth [abc | cat | 20 |EIEIE]

(mth [abc | cat | 20 |EIEIE]

[mth [abc [cat | 20 |EIEIRE]

[x]8]i|o]<>], [3]xly|=|z]|«
- n_|[7[e]2][*]=]
= /| /o BEHAHE

2| e sl T 2[3][F]=

—~18].|e]|lans
LIS, {"5'}@| VAR |EXE
Algy ]
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[x[8f#[of<]>], |5 |aly|=|z |«

[x[8fsfof <>, |5 |xly|=|z |«

I HBEEE

. H
Eg4ssx+
e [loggOf 1] 2]3][+]-

.0

18] |E
{Ils'}lﬂl VAR
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I HEEHEE

]
\E§|456 x|+
= | " log.U§|1 2|z][+]-

=1 8]|.|e]|[ans
Im) () {"5'}|§|| VAR [EXE
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Copyright Harradine 2006.



Wha abou when there are no real solutions?
N File Edit Check ?

* Fi MlorlNoS [xink3

i+A'=2 I
X

=Y 3+al=2a
=> 2 2-22+3=0
=> (ar-1)Z+4=0
-> No Solution

(mth [abe [cat | 20 |EIEIE]
[m]8i]o]<[>],]3|xly|z]z]+
- EEEEE

- |
':"'Iiﬁwssx

| ™ 109.05123 +|[-

Im| () {'is'}|§| R [
Alay @ | butif you dhoo% to working complex mode then it does

have solutions
N File Edit Check ?

¥ [t MandlorlNoslzinR ¥

§+x=2
x
-> 3+ l=2a
-> 34x2-22=0
=2 %2-22+3=0
-> x=1—\."2_io or x=1+\|r1b Iﬁl
0 v
|mth|abc |c,at 20 |
[x]gfifolc|>], [>]x]y|z|z ]|«
- m_|[7[e]2][*[=]
=W ) Jolers

M| e sl T 2[3][*]=

LIS, {”5'}152?[ il

Algy (0D

And another example
Ny File Edit Check ?

* [ MandlorlNoSlzinR »

3 A+2_ M
& 3 .
N Q- (a+2) =2
Sax

-3 9-x2-2x=

2

-3 9-a2-2x—6a -

Sa
-> 9-22-5a=0
=> —(a+9)(a-1)=0
-> x=-9 or a=1

a

4

Algy g

Page4 of 10 ALGY, designed by Harradine, coded by Morfey Copyright Harradine 2006.



Is this correct?

Ny File Edit Check ?

* l‘lMandlorlNoslxinR§
A+3=5 =
_y X(X+3) _Sx
x x
1]

hd
|mth|abc, |c,at 2D |

[x[8f#[of<>], |3 |aly|=|z |«

- m_ 722" [=
= |/ Ta[s[e|[x[=
| " |eogOf[1]Z2Z][+]=

—1{2]. |e]|/ans
Im|) () {"5'}@| VAR |EXE
Algy i)

Quadratic EquaiondInequationsb note the nead for the incluson of the word OR. No
or and ALGY will nottell you tat you ae correct.

Ny File Edit Check ?

N File Edit Check ?

Ny File Edit Check ?

* rlMandlorlNoslxinR§
rFN
xd =g I
-> (Ca+3)(a-3)=0
-> a=-3 or a=3
o

* [ Mand |or Nos|ainrE

AZ-10=0
=> Cahf18 ) a—-\f18 =8
->a=—18 or a=y18

hd

¥ [t MandlorlNoslxinR »

x2-42-5=0 ]
=> (a+l)(a-5)=0
-> x=—1 or =3

1]

hd

hd
[mth[abe [cat | 20 |EIEIE]

[mth [abc [cat | 20 |EIEIRE]

[mth [abe [ cat | 20 |EIEIE]

-> (a+4)(a—-4)78
-> x<i-4 or a>4
1]
b

[x]g]i|of<]>], |3 xly|z]z |« |[n]8]i]o]<|>], | |x|y|z|e]«]| |[x]a]i]of]>],[>]|x|y]=]z]|«
- n_[7[e]2][*[=]] (= w7122l [=) ([ZI T2 7 el 2] ]=]
DEJE§456><+ DJiJE§|456x+ "#Izn-|§|456x+
| " |eogOf[ 12 Z][+]= ™ | ™ |leag0f[ 1] 2]3][+]- an | bn c.-.§123+—
—1{2]. |e]|lans —1l2]. [e][ans FEEREY BREEE
m||{) {"5'}@| vr [eve]l (UM ) {"5'}12" VAR |ExE|| | TRIG [cALC [ & | vAR [EXE
Algy ] Alay i Algy ]
\ File Edit Check ? \ _File Edit Check ?
* l‘lMandlorlNoslxinR§ # rlMandlorlNoSIxinR§
rFN ry
x2-1650 ] x2-1620 ]

-> (a+d4){a—-4)208
-> a<-4 or a4
u]
u}

hd

hd
(mth [abc [ cat | 20 |EIEIE]

[mth [abc [ cat | 20 |EIEIE]

[(x]gfsfof<>]s [ ]x|y|=|z |«

=[<[>Tl2]- 7 el2]["]=

[x[8#]e[<[>]s [ |aly|=]|z |«
HHEEBEANE HEERE
DI -l[4]5]e][*]=

J|lw

2
HENENDE BEOEE

an bn Cn 1(2(3]||+]|-
Il «2 |rSlvE 8 E ||ans

an bn Ccn gll 213||+|-
v | e [rSIvi e e |[ans

TRIG CALC | & | VAR |EXE

Algy i)
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But this time we need to Sipulate an AND.

W File Edit Check ?
* l‘lMandlorlNoslxinR§
£y

x2-16¢0
-> (a+d4)(a-4><{0
-> —4< <4
—>6'>—4 and a<4

hd
(mth [abc [ cat | 20 |EIEIE]
[x]g]i|of<>], [3]x|y|=|z]|«
#[<]>]2 < 7s]2]]=
DI -l[a]5]e][*]=
an bn Cn gl 213||+]|-
1 +«2 |rSlvifE@]. |e|lans
TRIG JcALC | & | vAR |EXE
Algy i)

=
n

Checking my working forthe completing the square progess.

\ File Edit Check 7 W _File Edit Check 7
* l‘lMandlorINoSIxinR§ * l‘lMandlorINoSIxinR§
-~ -~
x2-22-1=0 ] x2-22-1=0 ]
x2-2afr1-1-1=0 => aZ-2adr1-1-1=0
Ca-1)2-2=p -> Ca-1>2-2=0
Ca-132-({2 ) 2=p => Ca-132-¢{2 ) 2=p
Ca-1-J2 (=142 » =5 Ca=1=\{2 YCa=1hf2 »
a=1+y2 or x=1—\|(2_ =>a=1+y2 or x=1—\|(2_
0 o
v v
Alay (D] Alay (D]

Not only can we deal with stuaion where there is no real solution (e earlier

example), butaso interesting cases where the solutionis al bu onevaues of x.
Ny File Edit Check ?

¥ [t MandlorINoSIxinR »

A2+131
-> a+8

v
(mth [abe [cat [ 20 |EIEIE]
[x]gfifolc|> ], [>|x]y|x|z ]|«
HEBEANE HEEE
2] n]-[4]5]&]]*
an bn cr gl 213||+]|-

+ 2 [rSlvE 8. |e|[ans
TRIG JcALC | & | vAR |EXE

Algy g
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What abou working with equationsin more than onevariable?

Ny File Edit Check ? N File Edit Check ?
* l’”&lﬁlﬂlorlNoSlxinR? # rlMandlorlNoSlxinR§
£y £y
ax+y=0 B S=2nrh B
-’ y=—ax -5 A= s
-5 =2 2nr
e => r=i
b 2nh
= L

hd
[mth[abe [cat | 20 |EIEIE]| [mth]abe [cat | 20 |EIEIE]
a c ABHE alblcldle] [<[>]:[2]«]

Al=

&
g|h
I
<

[}
m|W|>d| w0

X

I

Alay g Alay qn

Checking the equivalence of complex numbers:
Ny File Edit Check ?

¥ [t MandlorlNoSlxinR »
3 F M
= 3 i
"z "2
1]

v
[mth [abc - 20 |EEIE]

[nf8lslef<>], ] |x|ylz|z|«]

~

— = HEE
=i L] E§4ssx

| & l.og.[]? 221+

=1 a|.[e][ans
|| | () [{is ] _vAR_|ExE
Algy [am]

Is ALGY tell me the correct thing béow? It isin REAL mode.

W File Edit Check ? [ ¥ File Edit Check ?
* rlMlorlNoslxinR§ E3 I”rMandlorlNoSlxinR%
rFN rFN
\ixz \412
K oa = |a
1]
= v
(mth [abc [ cat | 20 |EIEIE] mth[abc [cat | 2D
[m]8]i]o]]>],|3|xly|z]z] [m]8]i]o]<[>]s |2 ]|x|s|z]z]
[ <>z 7] 2]["]= - w7 [2]2]["]=
HONANE BEABEE DEJE§456><+
an bn Cn§123+— x. e.log.D§123+-
v | e [rSIvfE{e]. [e|lans =1l a|.|e][ans
TRIG JcALC | & | vAR |EXE m|{) {"5'}|ﬂ| VAR |EXE
Algy @ | what about now/(Alay (D]
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What abou if we were in complex mode? What should ALGY report?

Ny File Edit Check ?

¥ [t MandlorlNoslxinR ¥
"J x2 I
K|
1]

hd
|mth|abc, |c,at 2D |

[x[8f#[of<>], |3 |aly|=|z |«

] m—|[7|2]|2]|"]|=
=i L] 'El nERIEE
| " |eogOf[1]Z2Z][+]=

—1{2]. |e]|/ans
Im|) () {"5'}@| VAR |EXE
Algy ]

Solving x”"3=1 (in complex mode).

W File Edit Check 7 J|5% _File Edit Check 2 ¥ File Edit Check 2
* l‘lMandlorINoSIxinRM E3 I‘iLIHandlorlNoSlxinR% E3 I‘iLIHandlorlNoSlxinR%
- -~ -~
13=|1 1 a3=1 I a3=1 I
X oa=1
g => a=1 or —%+§i or’ -> "';+§-i« or —%—gﬂ
1] 1]
0 0
- v v

(mth [abe [cat | 20 |EAEIE]|(mth [abe [cat | 20 |BAEIE]| [(mth|zbe [cat | 20

[n]8]d]e| <[> ]s |2 ]|x|s|z|z|e]|[x]e]i]e] <] [2|xylz|z |« [x]e]ie]<]>]s]3]|x]s]z]z]+]
= [ [V | e = [ s e [ [ s | e
x| € |oa0[1]2]3][+[-]|| «* | € [loaD}[1 2™ | " [loag0f{1

a E [|ans i —
||| O i3 fervem Exsl | | () |€is} || ) |Gisy
Alay quny) Algy Alay

Some more complex number work.

Ny File Edit Check ? [ ¥ File Edit Check ?
* l‘lMandlorlNoslxinR§ E3 I‘lMandlorlNoSIxinR§
£y £y
aZ=i 1 aZ=i i
b x=\l(i'_ - xz—i,=e
1]

-> z=—\|(i_ or z=l,|"i_
0

(mth [abc [ cat | 20 |EIEIR]| |(mth|abe [cat | 2D

[m]&]3]n]< )I,]lélx]ylz]t +| [nlelilw](l)],liélxlylz r ||

& [vm [ %e | e E (= e e

2 | " [osaD[T 23|+ || =™ | € Posu|[L[Z[3][+]-

9] . n 8] . n

Im| () {'is'}l'ﬂl [ (W] O {“5'}é| ol

Alay @w | |Alay @ | ALGY will notlet you ke
careless!

Page 8 of 10 ALGY, designed by Harradine, coded by Morfey Copyright Harradine 2006.



And findly for some first prindples calculations

W File Edit Check ? W File Edit Check ?
* l‘lMandlorlNoSIxinR§ * l‘lMandlorlNoSIxinR§
rN rN
[ carmrZ-22 1 [ carmrZ-22 1
lim T lim T
L0 L0
2 aZ 2 2_
T [ Ca +2:n x ] - [lar +2xl‘;+h A
> L0
®  lim [(2:h] = lim [—2" '"hz]
_ 399 h>0 n
T _ lim (2a+h)
A0
= 2
o
v v
Alay ) Alay (D]
BUG entry.
Ny File Edit Check ? N File Edit Check ?
* l‘lMandlorlNoslxinR§ # rlMandlorlNoSIxinR§
rFy rs
[ carrmrZ-22 1 [ carmd 222 1
lim —a limn =
A0 A0
[ calrzanrn?- (al+2ahrhl-x?
® lim —h) R | =
h-0
[ 2ap+n? [ 2an+n?
= lim —a = lim —a
h-0 L0
= lim (Zar+h) _ lim (2a+h)
h->0 L8
= 2 = 2x
1] 1]
v -
Alay i) Algy qin

Page9 of 10

ALGY, designed by Harradine, coded by Morfey

Copyright Harradine 2006.



Now ALGY is notpefect and smetimes can notdecide. In uch cases ALGY retums
a?

Ny File Edit Check ? N File Edit Check ? Ny File Edit Check ?
* rlMandlorlNoslxinR§ # rlMandlorlNoSIxinR§ * rlMandlorlNoslxinR§
X _o7 = Aa1=128 = sinCa)=1 =
? aln()=In(27) ? ﬁ"=5 o =l
? =3 2
b b

hd hd hd
(mth[abe [cat [ 20 |EIEE]| [(mth|abe [cat [ 20 |EEIR]| |[mth[abe [cat | 20 |EIEIE]

[x[8fe]of<|>]s [>|aly|=|z || ([(x[a]s]of<>],[>|x|y|=z|z|e] [x]8]i[a]]>],]>]|x]|y]|=z]z]«]
log [ In [ 7 J[Z[e[2][~[=]] (L= [ [1m f[7[=]2][~[=]| |[m= n_|[7[2]3]["]=]
x2 | e* | x1 i 4|5|6]|[x]=]| [[diff| s |int HEABEE ':’EJE§4ssx+
¢ =[] 2]3][+]- ' | nPr|nCr 2|3][+]- M | e™ loggOf 1 ]|2]3][+]-
[ 1 [ E[a]. [e]|[ans]| [|solv]|dsiv] °* . e ||ans —12]. |e]|/ans
TRIG JcALC JoPTN] vAR [EXE] || TRIG | & JorPTN] vAR |EXE LIS, {"5'}lﬂ| VAR |EXE

Alay i) Algy qin Alay i)

Of cours, as ALGY grows older, the more powerful ALGY will become.

A trial version of ALGY 2 can bedownloaded fromwww.stepsnlogic.com You Gan
get acpy tha will run on he CP 300 and also onetha will run ona Windows PC.

Tria versionsare fully fundiond, except you annotsave your work, or Ot offO ad
start a new praoblem. Hence, you @n only work on oneproblem a atime and then go
to FHle and New to work on anew problem.

If you like ALGY pleasetdll us

If you do not pleasetell us Share your houghs on the topic with me. You can emall
me at aharra@peac.eduau
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