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Theorenr 0.1. Let E be a quatua.tia equdtion o&r F(A) in standard fotm, If
g = o,tu : 2, or E is not odenteble anil g = l,m = | then ue eet N = L
Othawtue ue eet N 3 3(n -X@D, E haa d tolution il and only il lor eoie
n s ,\t;

(t) theft i"e a set P - l'r,,.,paj ol ltada.btes dad o,.ollecdon ol m di.sc,
JJL,, .. , U^ tltch th,t,

(ii) the bouttdari$ o! thete dhct an ciawtar l.tsisp@e, dh d,itEeted and h-
bekd edget such tlLdt each edg. ha, a ldbel tn p and ',,ch p, e p occurt
ezactl! twi@ in the ulioq ol bol!ndad..;

(iii) il ue gfue th. disu together bg edgec wdlt tke tane lM Erpectino the eiloe
odeqtdtiottt, thetl ue uill hare a @llndor, &, . , , , q d aoia euilacu dna
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Theorem 0.2. Therc eafuts a poLynomial time al,gorilhtu d t ck that a quehvlic
equation E oaer F(A) in standard lonn has d solution iJ and onIY il there is a
certificote c ol size bounded b!

2(lr,rl + .+ u^-11+ld +3(2s+m)J < E * IctLstME)

such that d ansueft "yes" on the 'input lE,c),

The ce ificate will conslst of the followingl

1, A collection of va abl$ P = {pr,,., ipn} where n S msx{3(29 + m), 1}

2. A collection ofsubstitutions/ = {pr F or, d - 1,..7t} where 4t € (.4U,4-r)',

3. A collection of words ln P'
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