


Factorial Experiment:

Let X,,X,,...,X, are n factors at s,,s,,...,S, levels, the
combination of s, X1;s, X?,...s_ X" called factorial experiment,

where this combinations are called treatment combinations.

Factorial experiment are of two types namely,

1) Symmetrical factorial experiment (2x*2y=2**Y)
2) Asymmetrical factorial experiment (2X*3Y)



2" factorial experiment:
Definition:

If we have n factors and each are at 2 levels,the
treatment combinations in a block randomly, then the
experiment is called 2" symmetrical factorial experiment.

B, each are at two
I possible treatment

The factors are two
levels namely O and
combinations are,

ay0g 1 A B
agh b 0 1 0 1
a,b, a

a,b, ab



Main effect:

Main effect is defined as average effect

combination at 2 level formed in 2 groups,such t
group is same, while level of other factors are differe

4 treatments are,




tion effect:

ction effect is defined as average of th
effect of all possible treatment comb
riment. Such that level of one factor In
vel of other factors are different.

a,0,)/2 + (agb,— agh,)/2




n effect:

ect:

ect I1s defined as contrast of all
combinations at two level forme
uch that level of one factor In eac
e level of other factors are different.

on effect:

lon effect is defined as contrast of th
ssible treatment combination In 2
t, such that level of one factor in eac
e level of other factors are different.




There are three methods to estimate Main‘effect and
Interaction effect:

combinations contrasts
A B AB
a,b, = = +
agh, % + .
a;by + - 2
a,b, + + +

A = -agbg-agb, tabota, b, = (aby+a be) - (agh;+aghy)
B = -agbytaghs-a;,byta.by = (agh;+a,b,) - (aghgta,b,)
AB = agby-agb;-a;b,ta, b, = (a,b;-a4b,) - (a,bg-a4by)



2) Fisher & Yate’s method :

A= (a-1) (b+1) = ab-b+a-1
7T
A= (ay-ap)(b,+bg) = a,b,+a,by-a4b;-a4b,
= (a;b,+a;by) — (ay by taghy)
B= (b,-bg)(a;+a,) = a,b,+ayb,-a,b4-a,by
= (a;b;tagh,) — (a;by+ayby)
AB= (a;-a0)(b,-by) = a;,b,-a;by-a5b, +a5by
= (a,b;-ayb;) — (a;bg-ayby)



Then
Eacfed
-1 1 -1
1-1-1
IS s
Delete the first row of Hadmard matrix and write the
remaining matrix of (m-1) * m and call H.
Tl ot
b TR [l s e |
7 oo bty S

A=

I
I TN =



Now the treatment combination from right to left,

A 1 -1 1 -1
B 1 1 -1 -1
AB 1 -1 -1 1
A
B

AB



| Repligation | -1 I FRZ-CE=RSS o elo |

Treatment [4-1=3: [ ciriniinerhonbin s -

S comBIRALio [

n B OO SO ITRSIIOE TSI o5

A L APAr=ASS. ARG allsg? |

B 1 |[BRAr=BSS. | BRArse? o egtlo |

AB Lo [ABRMAr = ABS.S [ JABIRAr=0 g% ol g

= el

Effor  |3(-1) | By subtracfion=Se? = lo2 b




An agriculture experiment was conducted at Junagadh
agriculture university to find the increase of groundnut of the
application of 2 fertilizers of Nitrogen and Potash. Nitrogen
was applied as 40 gm/hector and 80 gm/h, while Potash was
applied at 50 gm/h and 100 gm/h. The groundnut seeds were
planted in such way that the distance between 2 plants in a
row is same. This experiment is conducted in 3 replication.
The collected observations of groundnut are shown below.

a,b,(60) a;b, (79) ayb4(72)
ayb, (70) ayb, (66) ayby (55)
a.b, (75) ayb, (88) a,b, (69)
a,b, (80) a,b, (100) a,b, (120)
Analyse the data and give your comments.



H,:The distance between two plants In a row Is
same.

Rep-1 Rep-2 Rep-3 Total
aybg 60 66 55 181
agh, 70 88 72 230
a.b, 75 100 69 244
a;b, 80 79 120 279

285 333 316 G=934




C.F.= G%/N=(934)4/12 = 72696.33
Total S.S =2Y;# — C.F. =3539.67
Repli.s.s. = > R?/t — C.F. =296.17
Now,
A=
= -181-230+244+279 =112
S.s. due to A= [A]¥/4r = (112) 4/12 = 1045.33

B= = 230+279-181-244=84
s.s. due to B=[B] % /4r = (84) 2 /12 = 588

AB= =14
s.s. due to AB=[AB] %/4r =16.333



S.V. d.f. S.S. M.s.s. F-ratio F,

5% 1%
Repli. 3-1=2 | 296.17 148.085 |0.5574 514 |10.92
Treat. 4-1=3
combinatio
n
A 1 1045.33 | 1045.33 |3.9351 599 |13.74
B 1 588 588 2.2135 599 |13.74
AB 1 16.333 16.333 | 0.0614 599 |13.74
Error 6 1593.837 | 265.639
Total 12-1=11 | 3539.67 |321.788
For repli.: Fc<Ft (for both level) => test Is Insignificant
& we accept our H,.
For main effect A & B and interaction effect AB: Fc<Ft

(for both level) => test is insignificant & we accept our H,.







Combin
ations

Main effects and

nteractions

A B C AB AC BC | ABC
ayboCo . - — + + —
agboCy | — - + — — +
agh.Cy | — - — + — +
ash,c, | — + — = + —
a;00Co |+ B — — — + +
a;b,c, | + — + = + — —
a;b,cp | + — = — —
a;b,c, | + + + + +




Here,
=(a;bocota bocita b cota b cy) — (aghCotaghyCi+agh i Cotaghscy)

= (a,b,Cota bycy +agh;Co +agh;Cy ) — (gPCot+agh,Cy + a;b5Cq+a;beCy)

= (a1bocy +a,b,¢q +agb; ¢y +aghyCy) —(agbeCot agh;Cq + a1bocy +a,b4¢y)

= (8gbgCotaghycy +a;b,co+a; b;cy) — (agb;1Cotagh; ¢ +a;b,co+a; bycy)

ABC-= -ayb,cy+azb,ci+agb,Co-a,b,c,+a,bycq-a,byc,-a,b;ch+a, b, cy
=(agbgC;tagh cota boCota by cy) — (aghoCotagh,c,+a,b,c,+a,b,c)



S.V. d.f. S.S M.s.s. F-ratio

Replication r-1 2Ri2-C.F OR°
tl

Treatment 23-1=7
combination
A 1 [Al2/23 ¢ % op%lo,°
B 1 BJ?/23 r Op? o g2l 6,°
AB 1 [AB]?/23 r O g’ opp’/ 02
C 1 CJ2/23 r o 0c?l 6,2
AC 1 ACJ2/23 r Opc? opc’ ] 6,2
BC 1 BCJ2/23 r Opc? Opc?/ 642
ABC 1 ABCJ/23 r O ABC Oppc’/ 042
Error 7(r-1) By subtraction | 6.2
Total 23 r-1 2.Y;i2-C.F.




3" Factorial Experiment:

If we have n factors and each are at 3 levels, then the

treatment combinations in a block randomly then the
experiment is called 3" symmetrical factorial experiment.

* when factors are taken at 3 levels instead of 2, the scope
of the experiment increases.lt becomes more informative.
Further, when the levels of a factor are guantitative, the
pattern of change of response with the increase of the level
values of the factor can be studied in a better way. A study to
Investigate if the change is linear or quadratic is possible
when the factors at 3 levels, though from this point of view the
more the number of levels the better.



3% Factorial Experiment:

Let there are two factors N and P, each are
at 3 levels namely 0,1, and 2.

N P
N 2 0O 1 2
All possible combinations are,
NoPo N1Po N2Po
NoP1 NPy N3P,
NoP> NP, NP5




Method 1:

In 32 factorial experiment, there are two types of Main effect
namely,

1) Linear Main effect
2) Quadratic Main effect

The contrast N,-N, gives the linear contrast among the
three levels of N, if they are equispaced. It indicates a
linear relation between the response and level values of N.

The other contrast, N, —2N;+N,. This contrast indicates a
guadratic relation between the levels and their responses.
Now,
N, = N,-Ng
= (NyPgtN,P;+N,P,) — (NgPy+NEP;HNGP,)
No= N, —2N;+N,
= (NyPgtN,P+N,P,) — 2(N;PetN; P +N;P,) + (NgPHNEPLHNEP,)



P .= P,-Py = (P2Ng+P2Nn1+P2N,) — (PoNotPony+PoNy)
PQ: P,-2P,+P,
= (P2No+PoN;+PLN,) — 2(P1Ng+P1Ny+PiN,) + (PeNgtPeN;+PoNy)
NP = (N2-Ng)(P2-Po)
= [(N,po+NyP;tN,P,) — (NP NP, TNEP,)]
[(P2No+P2N;+P2N,) — (PoNgtPeN;+PeN,)]
N Pq = (N>-Ng)(P, -2P;+Py)
= [(N,po+NyP;+N,P,) — (NP NP, TNEP,)]
[(P2No+P2N1+P2N,) - 2(P1Ng+P1N1+P1NL) + (PoNo+PoN1+PeN,)]
NoP| = (N;-N1+Ng)(P,-Py)
=[(NzPotN,P1+N,P,) — 2(NyPptN;P;+N1P,) + (NgPeTNEP;+NGP,)]
[(P2No+P2N;+P2N,) — (PeNgtPeN; +PoN,)]
NQPL = (N,-N1+Ny)(P,-2P,+Py)
=[(NzPotN,P1+N,P2) — 2(NyPetN; P +N1P,) + (NgPeTNEP;+NGP,)]
[(P2Ng*+P2N1+P2N,) — (P1NeTP1N:1+P1NL) + (PoNotPoN1+PoNy)]



Now,

S.S.
S.S.
S.S.
S.S.

S.S.
S.S.
5.S.

of N, = (N)?/6r s.s. of N, P, = (N_ P, )?/36r

of Ng = (Ng)#/18r s.s. of N Py = (N Py)%/108r
of P, = (P,)?/6r s.s. of Ng P = (Ng P)?/108r
of Po= (Pg)?/18r s.s. of Ng Po = (Ng Pg)?/324r
of N=s.s. of N, +s.s. of Ng

of P =s.s. of P+ s.s. of P,
of NP=s.s. of N P_+ s.s. of N P, + s.s. of N P, + s.s. of

No Pq



0->3, 1->2, 2->6

R, R,+R,+ R,;=A |A+B+C=G |Or

R, R,#R:+ R;=B | D+E+F=P | 6r P2/6r=s.s.of P,

R, R/+Rg+ Rg=C | G+H+I=Q | 18r | Q?/18r=s.s.of P,

R, R;-R, =D C-A=R 6r R2?/6r=s.s.of N,

R: Rs-R,=E F-D=S 4r S?/4r=s.s.0f N P,
Rg Ry-R, =F I-G=T 12r | T?/12r=s.s.of N P4
R, R3;-2R,+R,;=G | C-2B+A=U | 18r | U?%/18r=s.s.of N,

Rg Re-2Rs+R,=H | F-2E+D=V | 12r |V?/12r=s.s.of NoP,
R Ry-2Rg+R; =l | I-2H+G=W | 36r | W?/36r=s.s.of NP,




ANOVA TABLE OF 3?2 FACTORIAL EXPERIMENT:

| sw jdf ss. | Mss(ss/i)| Fratio |
LReplication | r-1 >R? [t—c.f. CR? oRr?/ 0,2
| Treat.Combi, | 32-1=8
N — N_S.s+Ngs.s On> on? /02
N — N, s.s oN,? oN, ?/ 6.2
S — | NoS.s oNg? oNg?/ 6.°
S — P s.s +Pys.s Gp? op?l G2
o — | P s.s oP 2 oP %/ 6,
S — | Pys.s oPy? oPy? o?
M N P s.s+...+ NoPys.s N onp?l 02
IN B 1 NP, s.s oN, P2 oN, P,/ o2
N.Po 1 N, P s.s oN, P2 oN, Po2/
| 0,2
NN =N NoP, S-S NP2 oNoP %/ 5,2
NoPo 1 NoPo S:S NP2 NP2/
| 0,2
LELOr e S(I-1) | By subtraction 0.2
3r-1 | XY;?>c.t




Method-3:

ﬁ SUM
0 1 2
NoPo N1Po N,Po NpPe TN Py TNLP,
----—2>e(q.(1)
NoP4 NP, NP, NP1 1N, P, +N5P,
----=2>e(q.(2)
NoP2 n,P, N,P, NP1 1N, P, NP,
~—->eq.(3)
SUM 1 ngPotnoP;+NeP, | N1PetN1P1+N1P; | NoPe NP1 +N,P, | Grand Total
----—2>¢eq.(4) ----=2>¢eq.(5) ----—2>¢e(.(6)

= [eq.(1)]*+[eq.(2)]*+][eq.(3)]?— c.f. ;

3r
[eq.(4)]?+[eq.(5)]*+[eq.(6)]* — c.f.

3r

Where c.f.=G2/N




Cell s.s. due to NP = [nyp,2+n,p,2+...+n,p,23)/r - C.1.

=cell s.s.duetoNP —s.s.of N—s.s. of P

ANOVA TABLE OF 32 FACTORIAL EXPERIMENT:

S.V.
Repli.

Treatment
combination

N

P
NP

S.S. M.s.s. F-ratio
DIRIZ e i
t
N s.S. O’ oN*/Oe’
Ps.s. op* ol O¢°
NP s.s. Gnp” Gnp?/ O
E s.s. Cg’

T s.s.




Example:

N and P were considered sugarcane in Saurashtra region.Nitrogen are
considered at 3 level namely 30 gm/h, 80 gm/h, 120 gm/h. Similarly
phospharas was taken at 3 different level namely 60 gm/h, 100 gm/h and
150 gm/h. The experiment is conducted in 3 replications. The collected data
IS shown below:

Repli.-1 Repli.-2 Repli.-3

NP, (40) NP, (67) n,p, (76)
nyp, (60) n;p, (86) n,p, (89)
NP, (65) n,p, (94) NoP, (44)
n,p, (80) NyP; (55) n,p; (99)
n,p, (85) NP, (48) n,p, (105)
n,p, (90) NoP, (42) Nyp, (49)
n,p, (70) n,p, (78) NP, (30)
N,p; (72) N,P, (85) N4 P, (106)
n,p, (84) n,p, (60) n,p, (87)

Analyse the data and give your comments.




Ho,: The experiment is conducted in 3 replications.

Replications Total
R1 R2 R3
NyPo 40 42 44 126
NP, 60 55 49 164
NyP, 65 48 50 163
N{P, 80 67 106 253
n.p; 85 86 99 270
n.p, 90 94 105 289
N,P, 70 60 89 219
N,P4 (2 /8 87 237
n,pP, 384 85 /6 245
Total 646 615 705







= 144005.5556 — 143153.9259

= (453) 2 +(812) 2 +(701) 2 - 143153.9259
3*3

= (126) 2 +...+(245) 2 -143153.9259
3
= (453926/3) — 143153.9259

=cell s.s. of NP —s.s. of N—s.s. of P
= 8154.740767-7507.6296-585.4074



S.V. d.f. S.S. M.s.s. F-ratio L
5% 1%
Repli 3-1=2 464.5185 232.2592 | 2.6452 3.63 6.23
Treat.comb | 32 -1=8
N 2 7507.629 3753.814 | 42.7537 3.63 6.23
P 2 585.4074 292.7037 | 3.3337 3.63 6.23
NP 61.7037 15.4259 0.1756 3.01 477
Error 16 1404.814 87.8009
total 27-1=26 10024.074

For repli.: Fc<Ft (for both level) => test is

Insignificant & we accept our H,,.

For main effect N: Fc>Ft (for both level) => test is significant & we reject our H,.

For main effect P; Fc<Ft (for both level)=> test is insignificant & we accept our H,

For interaction effect NP; Fc<Ft (for both level)=> test is insignificant & we accept our H,




Let there are three factors N and P and K, each are at 3
levels namely 0,1, and 2.

N P K

Q: 1,72 0O 1 2 O 1 2
All possible combinations are,
NoPoKo N1 PoKo N,PoKo
NoPoKy N1PoK; N,PoK;
NoPoK; N1 PoK; N,PoK;

NoP1Ko N;1P;1Ko N,P; Ko
NoP; Ky nip;K, n,p; Ky
NoP; K nip; K, n,p;K,
NoP2Ko N, P,Ko N,P,K,
NoPoKy niP,K, N,P,K,
NoPK; n,p,kK; N,P,kK;



Method 1:
In 32 factorial experiment, there are two types of Main effect
namely,
1) Linear Main effect
2) Quadratic Main effect

The contrast N,-N, gives the linear contrast among the three
levels of N, if they are equispaced. It indicates a linear
relation between the response and level values of N.

The other contrast, N, —2N,+N,. This contrast indicates a
guadratic relation between the levels and their responses.
Now,
N, = N,-N,

=(N,PoKotN,PeK,+N,PgK,+N5P, Ko+, P, K +N,0, Ko +Nop,Ko+n, 00K, +N5p,K, ) —
(NgPKe*+NgPoK +NgPeK+NoP1 Ke+NoP1 Ky +NoP1 Ko+Nop,Ka+Nop, K, +NopoK,)



Ng= N, —2N,+N,

=(N,PKgtN, Pk +N,PgK,+N, P Ko +N,0, K +N,0, Ko +N,0,Ke+N,p,K, +N,505K;) =
2(Nn1PoKo+N1PoKy+N;PoKo+N1P1 K+ P1 Ky +N1 P Ko +N; PoKy+N1 oK+ PoK))
+(NoPoKg+NoPoK; +NoPeK,+NP1Ke+NoP, Ky NP1 Ko +NgPpLKy+NgpLK, +NgpoK,)

P.= P, P, Po= P,—2P,+P,

K, = K, K, Ko= Ky —2K4+Kq

NP K =(N;=2N3+Np) (P2=Po) (K:—Ko) NoKg = (N; =2N;+Np) (K, —2K; +Ko)
N P KL = (N2-Np)(P2-Pg) (Ky-Kp) NoP = (N, —2N;+N,) (P, —Py)

N P Ko = (N2-Ng)(P,-Po) (K, -2K; +Ko) NoPo = (N, —2N;+Ny) (P, 2P, +Py)

P K = (P2-Po)(K3-Ko)

P Kq = (P2-Pg)(K; 2K, +Kp)
NoP Ko = (N, =2N;+Ng) (P, —Po)(K; —2K; +Np)
NLPQKQ = (N-Ng)(P,—2P;+P;) )(K; —2K;+Ky) PQKQ = (P,—2P,+Pg) (K, —2K; +Ny)
N P Ko=(N2-Ng)(P2-Pg)(K; —2K;+Ko) NoKL = (N, =2N; +Ng)(K,-Ky)
NoPoK =(N; —2N;+Ng) (P, —2P; +Pg)(Ky—Ko) NP = (N>-Ng)(P,-Py)
NQPQKQ = (N, —=2N;+Ng) (P, —2P; +P)(K; —2K; +Ng)N K| = (N5-Np)(K5-Kq)

N Pq = (N;-No)(P,—2P,+Py)

NLKQ = (N2-Np)(K; —2K+K,)



S.S.
OnS.
S.S.
SrS.
S.S.
BhS.
SESN
SRS
SRS,
S.S.

. of Po= (Py)?/54r
.of K = (K)?/18r
. of K= (K)?/54r

of N P, = (N, P )3/324r
of N Po= (N P)4/972r
of NoP = (NP )4/972r
of NoPo= (NoP)4/2916r
of P K, = (P K| )%/324r
of P Ko= (P Kp)4/972r
of PoK = (PoK)4/972r
of PoKg= (PoKg)4/2916r
of N K, = (N, K)?/324r
of N K= (N K)?/972r

s.s. of NgK| = (NoK|)4/972r
s.s. of NoKo= (NoK)4/2916r

s.s. of NP, K, = (N P K )?/5832r

s.s. of N P Ko= (N P K)4/17496r
s.s. of N PoK = (N PoK)4/17496r
s.s. of N PoKo= (N PoK)?4/52488r
s.s. of NoP K = (NP K| )4/17496r
s.8. of NP Ko= (NoP K )%/52488r
s.8. of NoPoK, = (NoPoK,)%/52488r
S.S. 0f NoPoKq=

(NQPQKQ)2/157464r




Method-3:
0 1 2
O 1 2 O 1 2 O 1 2

0 NoPoKa+tNeP1K | N1PKe+NP1K | NoPeKa+N,P K | NoPKat...+ NypokK,
ot NoP2Ko ot N1P2Ko ot NaP2Ko ---->eq.(1)

1 NoPoK+NgP1K | NPk +N PsK [ NopeKy+N,p K | NPk +... Nypoky
1+ NPk, 1t NPoKy 1t NPk, ----2>eq.(2)

2 NoPoKa+NEP1K | N1PKa+N PsK [ NopoKa+N,P K | NPeKa+... NopokK,
2t NP2k, 2t N1PK; 2t NPk, ---->¢ed.(3)
NoPoKot---+ | NPgKot...+ | NyPpokyt...+ | Grand total
NoP,K, n,p,K, N,P,K,

----2>eq.(4) |----—2eq.(5) |----—>eq.(6)

s.s. of K= [eq.(1)]%+[eq.(2)]°+[eq.(3)]? - c.f. ;

s.s. of N= [eq.(4)]%+[eq.(5)]*+[eq.(6)]°> — c.f. ;

Or

Or

Where c.f.=G2%/N

Where c.f.=G2%/N




cell s.s. due to NK={[ngpkotngp Kot Nopoky 1%+...+[N,pok,+n,p Ko+
n,p,k,]?}3r—c.f.

s.s. of NK = cell s.s. — Ns.s. — Ks.s.

SUM
0) 1 2
O 1 2 O 1 2 O 1 2

0 NoPeKoTNePoK | N1PeKaTN1PGK | NaPKatNLPoK | NgPoKot. ..+ NPk,
1+ NPk 1t NPk, 1t NPk, ---->e(.(7)

1 NoP;KotNPK | N1P1Ke+N1PK | NP1 Ka+N,P1K | NgPiKg ... NoP4K,
1tNoP1K; 1t N1P;K; 1t NPk, ----2>¢e(.(8)

2 NoPKo+NePLK | N1PKa+N K | NoPoKa+N,PK | NgPoKgt. .. NoPoK,
1t NP2k, 1t N1PK; 1t NPk, ----2>¢ed.(9)
NoPoKot---+ | NPoKot...+ | NyPpokot...+ | Grand total
NoP2K; N1P,K, N,P,K;

----2¢ed.(10) |-----eq.(11) |----—eq.(12)




s.s. of P=[eq.(7)]?+[eq.(8)]2+[eq.(9)]? — c.f. ; Where c.f.=G2/N

Or
s.s. of N=[eq.(10)]?2+[eq.(11)]1?+[eq.(12)]2 = c.f. ; Where c.f.=G2/N

or
cell s.s. due to NP={[ngpokotngpok,+ NoPok, 12+...+[N,pKetNn,p,K,+ nyp,k, 2 3r—c.f.
s.s. of NP =cell s.s. = Ns.s. = Ps.s.

SUM
O 1 2 0O 1 2 O 1 2

0 NoPoKo*tN1PoKet | NgP1Ke+N1P Ko+ | NoPLKy+N1PKe+ | NgPeKot. ..+ NyP5Kg
N,PoKo n,p;K, N,P,Ko ----2>¢e(.(13)

1 NoPK1+N1PeK + | NgP1 Ky +N1P K+ | NgPoK +N1 oK+ | NPeKy+... NyP,Ky
N,PoK, n,p, K, NPk, ---->¢e(q.(14)

2 NoPoKa+N PoKo+ | NeP Ky +NP1K+ | NgPLKy+N1PoKo+ | NPKt. .. NoPLK,
N,PoK; n,p, K, n,pok; ---->¢e(.(15)
NoPoKot-- .+ NoP Kot-..+ NoPKot...+ Grand total
N,PoK; n,p;K, N,p,K,

----—2>¢e(.(16) ----—2>e(.(17) ----—2>¢e(.(18)




s.s. of K= [eq.(13)]?+[eq.(14)]°+[eq.(15)]?— c.f. ; Where c.f.=G2/N

Or
s.s. of P=[eq.(16)]?+[eq.(17)]*+[eq.(18)]?— c.f. ; Where c.f.=G2/N

Or

cell s.s. due to PK={[n pkotNn,pPoket NopoKo I2+. .- +[NgpKs+Nn, poKs+ Nop, K124 3r—
c.f.

s.s. of PK = cell s.s. — Ps.s. — Ks.s.




ANOVA TABLE OF 33 FACTORIAL EXPERIMENT:

S.V. d.f. S.S. M.s.s. F-ratio
Repli. r-1 >R?t-C.F OR?
Treat.combi. 33-1=26
N 2 N s.s. NG on2lo?
P Ps.s. Op? op?l 6,2
NP 4 NP s.s. Onp2 onp2l 02
K 2 K s.s. P oy ?lo,?
NK 4 NK s.s. Ok o202
PK 4 PK s.s. Opk? opk?lGe?
NPK 8 NPK s.s. Gnpk Onpr2l 02
Error 26(r-1) E s.s. G2
total 33r-1 Y
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