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THE APPLICATI ON OF MATRIX TO GAHUKU VERBS 

E L L I S  D E I B L E R , J R. 

As inve s t i gat i on s  are carri ed on i n  m o re and m o re l an gu age s i n  

vari ous areas o f  the world, i t  b ecomes increasingly important t o  s e ek 

n ew avenues o f  p re sen tat i on o f  f indings in orde r that o the r l in gu i s ts 

may b e  abl e to grasp the sal i en t  feature s wi th a minimum 0 f t ime and 

e f fo rt. One o f  the most frui t ful development s  in the last two years 

has b e en the increasing u se of matrices in the descrip tion o f  grammar. 

Thi s  p ap e r  i s  an attemp t to show the use o f  matrice s  in a descrip t i on 

o f  the ve rb s t ru c ture o f  Gahuku , a l an guage spoken by about 8, 000 

p eople in the Goroka area i n  the Eas t e rn  Highlands of New Guinea. An 
at temp t i s  al so made in thi s  p ap e r  t o  p re sent the u se o f  a numeri cal 

no tation system whi ch i s  directly ti ed to the vari ous matrices. 

Fol lowing the tagmemi c app roach o f  P i ke1, i f  one s tarts with the 

p remi se that two c on s t ru c t i on s  are di f fe ren t i f  they have two di f

f e rences ,  at l east one o f  whi ch i s  internal ,  we f ind that in Gahuku we 

have 95 c l ause typ e s  to describ e .  To l i s t  the features o f  these one 

by one would no t only b e  exhau st i vely t ime- consuming but would fai l  to 

bring out tho se features whi ch sep arate one from the o ther. The re fore 

we make our ini t i al b reakdown into four basic clause types  as shown in 

the fol lowing Kernel Matrix (Mk). 

PO S I T I ON 

MediaL FinaL 

Independent 100 200 

DEP ENDENCY 

Dependent 300 400 

In our numeri cal no tation sys t em all c l ause  typ e s  are ass i gned a 

3-di gi t number, o f  whi ch the hundreds di gi t signi f i e s  the Position and 

Dep endency indi cated in Mk• 
Each o f  the four c l ause types has di f fe rent morphology on the verb 

(which con s t i tu t e s  the only o b l i gatory un i t  in the c l ause) and di f

f e ren t d i s t ribu t i on in s en t en c e s .  The d i s t r i bu t i on o f  the se fou r 

types  i s  as fol lows: 

Independent Medial (100) c l au s e s  o ccur in non- final position in a 

s entence ,  and have verbs which are independen t o f  the sub j e c t  and 

t en s e  o f  the verb o f  the f inal c l ause .  Inde p endent Final (200) 

c l aus e s  o c cur s en t en ce f inal and have n o  d e p en dency on o th e r  

clauses.  
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D ep endent M e d i al (300) c l au s e s  o ccur i n  non- f i n al p o s i t i on i n  a 

senten c e  and have verb s  whi ch demons trate dep endency as to sub

ject  and tense on the verb o f  the succe eding or f inal c l ause. 

Dependen t Final (400) clauses o ccur sen tence  f inal but are depend

ent on the a c t i on o f  ano ther c lause  whi ch may b e  e xpre s s e d  or 

impl i ed from the  context. 

Any o f  the four b as i c  c l ause typ e s  may o c cur as a Tran s i tive ,  In

trans i t i ve or Stative Clause.  The Tran s i ti ve and In transi t i ve clauses  

may b e  further subdivided into Bene factive (Sen ) and Non-b ene factive 

(Non-b en)  c l auses .  The se  subdiv i s i on s  give us  the  fol lowing A c t i on 

Matri x (lVIA): 

A C T I ON 

Transi t ive Int rans i t ive Stat i ve 

BASI C TYPE Non-ben Ben Non- ben Ben 

Ind. M e d i a l  110 120 130 140 150 

Ind. Final  210 220 230 240 250 

Dep. Med i a l  310 320 330 340 350 

Dep. Fin a l  410 420 430 440 450 

The tens d i g i t  i n  the  numeri c al no t a t i on s y s t em s i gn i f i e s  the 

action of the clause.  

Exampl e s  of  the four b as i c  c l ause typ es ,  using a tran s i t i ve non

b ene facti ve verb, are as follows: 

Ind. Med. (110) htlk- a-nazo .. . cut-he-because ... "Becau se he 

cut it ,  . . .  " 

I nd. Fin. (210) htlk - a- mo? cut-he-errrfJhat ic "He cut i t. " 

Dep. Med. (310) hUk - a-ke  . .. cut-he-a!te r ... "After he  cut 

i t, he . . .  " 

Dep . Fin. (410) hdk - a- Hne cut-he-would "He would have 

cut i t. " 

The features d i s t ingu i shing b e tween Tran s i t i ve, I n tran s i t ive and 

S tat i ve c l auses are di f ferent verb man i festing classes and di f ferent 
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o b l i gatory and o p t ional i tems wh i ch m ay o ccu r i n  the c l au s e .  Non

b ene fac tive and Bene fact i ve clauses have di f ferent verb morphology and 

di ffe rent optional i tems which may o c cur in the clause.  

E ach o f  the group s o f  four b a s i c  c l au s e  typ e s  i s  fu rthe r sub

d i vi ded into typ e s  characterized by dif feren t func t i on and / o r  di s tri

b u t i on;  and in each case thi s  c o rre sponds wi th d i f fe rent verb mo r

phology. Thus we have the following matri ces in whi ch the uni ts di gi t 

o f  the numeri cal notation system s i gni f i e s  the mood o f  the clause.  

MIM o f  Independent Medi al Clauses -

C FR = Contrary to Fact Resul t 

CR = Con trary Resul t 

CFC = Contrary to Fact Condi tion.  

ACTION 

Transi t ive Int rans i t i ve Stat ive 
MOOD Non-ben Ben Non-Ben 

C FR-contrast 1 11 121  13 1 

C FR- Reason 1 12 122 132 

Cont rast 113 123 133 

CR-Con t rast 1 1 4  124 134 

CR- Re ason 1 15 125 135 

Reason 1 16 126 136 

C FC 1 17 127 137 

Examples o f  MIM clauses: 

( 1 1 1) hdk - ati - l ind- mo?za . . . cut-you-would-but ... 

( 1 12) hdk - atf- li - nazo ... cut-you-wouLd-because 

( 1 13) hdk - ani- mo?za... cut-you-but ... 

(1 14) hdk - okat- an i - mo?za ... cut-Lest-you-but ... 

Ben 

141 15 1 

142 152 

143 153 

144 154 

145 155 

146 156 

147 157 

"You woul d have 

cut i t ,  but . . .  " 

" Since.  . .  you would 

have cut i t  . . .  " 

"You cut i t, but . . .  " 

"You m i ght have cut 

i t, but . . . " 

( 115) hdk-6kat-an i - nazo ... cut-Le st-you-because . .. " Since o therwi se 

you would have 

cut i t, . . . " 
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( 116) hUk - Ibti - nazo ... cut-you-because ... 

( 1 17) hdk - atl- li n i .  .. cut-you- i f  ... 

MIF o f  Independent FInal Clauses 

ACTION 

"Because  you cut 

It,  . . .  " 

" I f  you had cut It . . .  " 

MOOD Trans i t ive Int ransit ive Stat i ve 
Non-b en 

Indicat ive 2 1 1  

Inte rro�at ive 212 

Irr¢erat ive 213 

Quest i on 211Q  

Examp l e s  o f  MIF c l auses: 

(21 1) hdk - av� 

(212) hdk - aM 

(2 13) hDk-ozd 

Ben 

221 

222 

223 

2 1 1Q 

cut-he 

cut-he? 

cut- irr¢. 

Non-ben Ben 

231 241 251 

232 242 252 

233 243 253 

231Q 241Q 251Q2 

"He cut I t "  

"DId he cut It? " 

" Cut It!" 

(2 1 1Q) nlbta- mu? h.lk - av� What-for cut-he "Why dId he cut It? " 

MOM o f  dependent Medl ·.1 Clauses 

ACTIO,{ 

MOOD Tran s i t ive Int rans i t ive Stative 

N.m-b en Ben " n-ben Ben 

Non-fut. same sub j. 3163 326 336 346 356 

Final 
Clause ditt· subj. ::> 17 327 337 347 357 

Future s ame subj. 318 328 338 348 358 

Final 
Clause ditt. sub j. 3 1 9  329 339 349 359 
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Examp l e s  of  Moo clauses: 

( 316) huk - l1-ke  cut-he -when "After he cut i t, he . . . .  " 

( 317) hUk - ago cut-he "After he cut i t, (someone else )  . . . .  " 

( 318) huk - oko cut-he "After he cuts i t ,  h e  wilL . . .  " 

( 319) hUk - ikO cut-he "After he cut s  i t , (someone else )  

w i l l .  . . .  " 

MOF o f  dependent Final Clauses 

ACT I ON 

MOOD Trannt i ve Int ransi twe Stat i ve 

Non-b en Ben Non- b en Ben 

CFR Ind i cat ive 4 1 1  421 431 441 

CFR Inte rrog. 412 422 432 442 

CR Ind icat ive 4143 424 434 444 

CR Inte rrog. 415 425 435 445 

Examples 0 f MOF clauses: 

( 4 1 1) htik - u - lln� cut-I-wouLd " I  would have cut i t. " 

( 412) hdk - u- l {ne- h� cut-I-wouLd-? "Would I have cut i t? "  

45 1 

452 

454 

4b5 

( 414) hdk - dkat- dv� cut-Le st-I "Le st  I cut i t ", "I might have 

cut i t "  

( 415) hdk - 6kat- oh� cut-Lest-I? "Mi ght I cut i t ? "  

I t  i s  well t o  note  here that as w e  p re sen t  e ach n ew matrix i n  Dur I "  
g rammat i cal descri p t i on we mus t  l i s t  in detail  tho se  c r i t e r i a  whi ch 

d i s ti n gu i sh one c l au s e  type from ano ther. Fo r exampl e, we must  n o t e  

the di f ference
' 

in morpho logy b e tween bene fact i ve and non-bene factive;  

b e twe en indi c a t i v e ,  i n t e rrogati v e  and imp e ra t i v e .  W e  mu s t  l i st the 

o b l 1 gatory and o p t i onal f e a tu r e s  0 f t ran s i  ti ve, in tran s i  ti ve an d 

e quational clauses.  
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We may con t 1nue b o th our matr1 ces and the numer1 c al n o t a t 1 on s  on 

t he mo rpholog1 c al l evel to describe the various ten ses ,  aspe c t s  and 

person-numbers wi th whi ch each verb may o c cur. Fo r example,  i n  I n

dependent Final c l auses in the Indicat ive mood we may have the tenses 

and aspects shown 1n the following matrix (MIF-ITA): 

TEN SE 

ASPECT Past Stat. Pres. Fut. 
hoe· 

Declar. . 0 1 1  . 02 1  . 03 1  . 041 

Declar. n e e. . 0124 - - . 042 

EmPh. . 0 13 . 023 . 033 . 043 

Emph. n e e. . 0 14 - - . 044 

Paratactic . 0 15 .025 . 035 . 045 

Paratactic nee. . 0 16 - - . 046 

Fut. Pe rf. Con-
Pro e. tinuat 

. 051 . 061 . 07 1  

. 052 . 062 . 072 

. 053 . 063 . 07 3  

. 053 . 064 .074 

. 055 . 065 . 075 

. 054 . 066 . 076 

Here we continue to represent intersection s  o f  contrasting features 

by numeral s ,  wri ting  them to the r i ght o f  the decimal po i n t  to indi

cate that they indi c ate mul t i pl i cations of verb mo rphol o gy whi ch do 

not have c l ause-type si gn i fi cance. No te al so that the matrix enables 

u s  to spo t  readily those a f f i x  comb inations whi ch do not o c cur. 

Al l verbs f 1 l l in g  head slo t s  o f  verb phrases in all c l auses o c cur 

w i th the f o l lowing person-numb er subj e c ts:  f i r s t  s i n gul ar, s ec on d  

s in gular, thi rd singular, f 1 r s t  dual , second/ th1 rd dual, fi rst plural , 

secon d / thi rd plural . We symbol i ze these i n  the f o l l o w i n g  person

number matrix (Mpn): 
PERSON 

NUMBER 1 2 3 
Sineular . 100 . 200 I . 300 

Dual . 400 .500 

Plural . 600 . 700 
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I n  c e r ta in ve rb a f f i x e s  the r e  i s  only a dual d i s ti n c t i on made 

b e tween the person and numb e r  of the subj e c t. On e form o c curs when 

the subje c t  is e i th e r  s i n gular or f i rs t  person ;  these we cal l mono

f o cal a f f i xe s  and a ss i gn d e c imal . BOO . Ano the r f o rm o c curs wi th 

s e cond or  thi rd person dual o r  plural subje c t s ;  these we call  poly

focal a f f i xes and ass i gn  decimal . 900 to them. The focus matri x (MF) 
shows this: 

NUMBER 

Sinful ar 

Dual 
Plurd 

1 

. BOO 

PERSON 

2 3 

(mono - f o c a l )  

. 900 

(po l y - f o cal ) 

At thi s po int i t  may be wel l  to po int out the di s t in c t i ve feature 

o f  thi s  numeri cal notation sys t em.  One may readily l ink the descrip

t i on o f  af fixes wi th the i r  numeri cal des i gnations; e . g. the d i s cussion 

o f  future tense morpheme may b e  h eaded Future Tense (. 040). Having 

presen t e d  the compl e t e  morphol o gy on e may sub s e quen tly n o t e  all the 

i n fo rmat i on on a par t i cular ve rb form,  including c l ause  type , mood, 

aspe ct, tense and person-number, wi th a number. For example: 

al- e  ge- t- o  no- u-moq n ehe fe t-vowel you-benejact ive-vowel 
pe rject-I-emPhattc inte rrofat ive 

"Have I got ten ( i t) for yOU? " may be desi gnated " ge t  - you -

222 . 183" 

The use  o f  matrix i s  helpful in r e co gn i ti on o f  recurring par t i al s  

i n  individual mo rphemes.  Note the se person-numb e r  morphemes o f  pas t 

t en s e  indi cative mood (all omo rphs are n o t  included in discu s s i on o f  

individual morphemes here) . 

NUMBER 

PERSON Dua l Plural  

Fi rst - uve - usive -un e  

Second - an e  
- asive - ave 

Third -ive 
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We note that the recurring parti al - si i s  characteri s t i c  o f  dual . 

Ro t a t i on o f  the mat r i x  p o i n t s  out ano th e r  re cu r r i n g  p ar t i al mo re 

e asi ly. 

NUMBER Fi rst 

PERSON 

Second Th i rd 

Stn�u lar - uve - ane I - i ve 

Dual -usive - asive 

Plura l  - une - ave 

H e re we see - u  a charac teri st i c  o f  first p erson. 

A further matrix presents  a very intere sting feature o f  the person

numb e r  morphemes in Gahukll. Thi s  consonant matri x {Me) p re sents  the 

c on sonan t s  wh i ch o c cu r  in the var i ou s  p e rson-numb e r  mo rpheme s o f  

vari ous tenses, aspe cts,  moods and clause types: 

C L AU SE TYPE 

Past-Dec'.-Int e rro�at ive 

Past-Dec l.-Indicattve 

Past-Emph.-Indicat ive 

Future -Dec l .-Inte rro�at ive 

Future-Decl  -Ind icat ive 

Contrary to Fact 

Dep. /tied. same Subject 

Second s in� .. 
f i rst plura l  

- p -

- n -

- n -

-p-

-n -

- t-

-k-

PERSON-NUMBE R  

Fi rst dual ,  1 and 3 s i n�., 
sec. /th i rd d l. 3rd p lura l  

-s- h  - h -

- s- v- - v-

- s-

- ?- h - -h -

- ?- v- - v-

- s-

-s g- -g-

H e r e  a matr i x  has shown u s  c on s i s t en c i e s  i n  consonan t  p a t t e rn s  

b etwe en the s e  rathe r unusual comb inations of pe rson-numb e r  morpheme s 

that would hardly be apparent o therwi se.  
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A matrix  i s  also o f  valu e in no t i n g  p a t t e rn s  among the v ar i ou s  

c lasses o f  verb s .  V e rb s t ems are d i v i de d  into classes  a c co rding to 

the group o f  allomorphs o f  various su f f i xe s  wi th whi ch they o c cur when 

the se su f fixes o c cur in f i rst  posi t i on following the s tem, and by the 

o c curren c e  o f  s t em chan g e s  and p re f i xe s .  The following v e rb c l ass  

matri x (Mye) notes the  classes  whi ch o c cur: 

Mye 
FI RST POS. 

SUFFIX TYPE 

Occur w i t h  
a Ll omorPh 
set A 
(Class 10) 

Occur with  
a l lomorPh 
set  B 
(Class 20) 

Occur w i th 
aLl omorPh 
set C 
(Class 30) 

No stem chanee 
or Prefix 

11  

1-

' burn' 

2 1  

z-

' hi t '  

31 

v-

, go ' 

SU FFI XED FORM 

Ob l i e. Obl i e· 
prefix y chanf1e 

i2 13 

- 1- mV1-

' b e hungry ' ' pu t '  

22 23 

-m- gY1-

, give ' ' hear' 

- -

Obbe. V chanee 
and Prehx 

(14) 

(-1Yqm- ) 

, take ' 

24 

- pY1-

' kill '  

-

Here verb c l asses  are assi gned to a two-di gi t numbe r, o f  whi ch the 

t en s  di gi t  s i gn i f i e s  the f i rst-po si t ion su f f i xe s  whi ch o c cur and the 

uni ts d i gi t the form to whi ch the su f fixes are added. 

Thi s  verb class matri x i l lustrates the possib i l i ty o f  using matrix 

a s  a s earch d evi c e .  We are  led  to qu e ry why the re are n o  c l as s e s  

32, 33 and 34 unt i l  w e  know that there are only three numbe rs o f  c l ass  

3i (the stems 1- " eat " ,  v- " go "  and Ii- "b e " . We  exp e c t  to find a class  

14 bu t do  not  f ind any ,  un t i l  we d i s cove r that the  v e rb " to t ake " 

f al l s  in to thi s c l a s s  when o c curring as a verb aux i l i ary i n  a verb 

phrase. 

In summary we may note the following posi tive value s  of the use  o f  

matrix 5 wi th regard to the Gahuku verb system: 

1 .  I t  enab l e s  o thers to gain a qui ck and graphi c  outline o f  struc

ture . 

2 .  I t  e l iminat e s  a great amoun t o f  rep e t i t i on i n  d e s c r i p t i on b y  

no ting succe ssive breakdowns o f  uni ts .  

3 .  It  points  to hol e s  i n  p at t e rn s, e i th e r  for  furthe r  inve s t i ga

t i on or for recogni tion .  
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4 .  I t  enab l e s  us to note patterns of s t ructure that would probably 

remain undetected o therwi se .  

In addi ti on we suggest the fol l owing pos i t i ve values of the  numer

i cal tagmeme ro tation system: 

1 .  We may de s i gnate no t only morphem e s  but  contras t i ve tagmem i c  

features b y  numerals whi ch are intersections o f  l abelled axes. 

2. We may spe c i fy c l ause types as wel l  as morphologi cal un 1 ts, and 

d i s t in gu i sh that morphology whi ch has c l ause s i gni f i can c e  from 

that whi ch does not. 

3 .  We have a very conven i en t  shorthand for i den tifi cation of verb al 

uni ts in l i teral translations accompanying texts.  

NOTES 

1 .  K. L.  Pike, "Dimensions of Grammat i cal Constructions ",  Language 38, 

1 962; al so R. E.  Longa c re " String Cons t i tu en t  Analysi s ", Language 36, 

1 960 . 

2 .  The numbe r  1 in the uni t s  d i gi t  i s  used again as a memory dev i c e  

to remind us  that the real morphology i n  question clauses i s  iden t i cal 

wi th that for Indi c ative clauses.  

3 .  A s  an aid to memory an at tempt i s  made to have the numbe rs i n  the 

uni ts column in matrices  M 1M' MIF' MOM and MOF signlfy as far as pos

s i b l e  the same features w i th respe c t  to mood. Hen c e  in MIl" and Mol'" 
1 and 2 i n  the uni ts c olumn ref e r  to i n d i c a t i ve and int e rrogat i v e .  

4 13 i s  omi t t ed b e cause  3 i n  the un i ts column i n  M IF refers to imper

a t i ve .  MOM starts  w i th 3 1 6  b e cause th e indi c at i ve- i n t e rro ga t i ve

Imperative d i s tinctions of MIF are not pertinen t  to MoP'" 

4 .  An al t e rn a t i v e  i s  t o  make n egat i v e  vs.  aff i rmative  a s e parate 

matrix.  Its di sadvantage is that it woul d  necessi tate an addi t i onal 

nume ral . 

5. Fo r furthe r d i s cu s s i on of mat ri x, s e e  K. L.  P i ke, "A Syn t ac t i c 

ParadigJTl ", Language 39, 1963. 
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