Supplementary Material

Supplementary Methods
Definitions of graph-theoretical metrics
Global efficiency (Eq. (1)) was defined as how efficiently the whole network exchanges information computed as:
[image: ]             (1)
where Ei was node i’s weighted efficiency and dijw was the shortest weighted path length between nodes i and j. dijw was defined as:
[image: ]                           (2)
where auv was the connection status; aij = 1 as a link (i, j) existed (i.e., node i and j are neighbors); otherwise aij = 0 (aii = 0 for all i). wuv stood for the connection weights between nodes u and v. f corresponded to a map from weight to length (i.e., an inverse mapping). gi↔︎jw denoted the shortest weighted path between node i and j. N was the set of all nodes, and the number of nodes in the given network was denoted by the letter n. The superscript “w” indicated that this metric was calculated with weighted networks. Unless otherwise stated, all metrics used in the present study were weighted, so the superscript “w” was omitted in other sections.

Local efficiency was defined as the mean efficiency of the local subnetworks1 and computed as:
[image: ]   (3)
where Eloc,iw was the weighted local efficiency of node i. The connection weights between nodes i and j were denoted by wij, and djhw(Ni) was the weighted length of the shortest path between j and h, composed exclusively of the neighbors of i.

We also used two topological parameters with similar meanings as validation analyses, i.e., path length (Lp) and clustering coefficient (Cp). Characteristic path length (Eq. (4)) was equivalent to the inverse of Eglob and can be defined as:
[image: ]         (4)
where Liw was the mean weighted distance between node i and all the rest nodes. dijw was the shortest weighted length of path between i and j.

The clustering coefficient (Eq. (5)) was defined as the fraction of the neighbors of a node that are also neighbors of each other2 and was chosen to reflect local efficiency because it generally conveys similar information as Eloc; it can be described as: 
[image: ]           (5)
where Ciw was the node i’s weighted clustering coefficient (Ciw = 0 if ki < 2), ki was the node i's degree, and tiw was the geometric mean of triangles in the vicinity of i, which was computed as:
[image: ]               (6)
where wij stood for the connection weights between i and j.


Supplementary Results

Table S1. Correlation matrix of PERMA scores and global topological properties.
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1.Positive Emotion
	1
	
	
	
	
	
	
	
	
	
	
	

	2. Engagement
	.396**
	1
	
	
	
	
	
	
	
	
	
	

	3. Relationships
	.619**
	.350**
	1
	
	
	
	
	
	
	
	
	

	4. Meaning
	.677**
	.427**
	.595**
	1
	
	
	
	
	
	
	
	

	5. Accomplishment
	.704**
	.433**
	.556**
	.768**
	1
	
	
	
	
	
	
	

	6. PERMA Total
	.861**
	.635**
	.769**
	.867**
	.867**
	1
	
	
	
	
	
	

	7. Eglob
	-0.125
	-.153*
	-0.062
	-0.116
	-0.11
	-.141*
	1
	
	
	
	
	

	8. Eloc
	-0.135
	-.164*
	-0.079
	-0.122
	-0.117
	-.153*
	.996**
	1
	
	
	
	

	9. Cp
	-.141
	-.177*
	-0.083
	-0.125
	-0.106
	-.155*
	.940**
	.945**
	1
	
	
	

	10. Lp
	0.127
	.152*
	0.055
	0.098
	0.094
	0.132
	-.965**
	-.966**
	-.916**
	1
	
	

	11. Modularity
	0.117
	0.091
	0.024
	0.099
	0.102
	0.111
	-.650**
	-.631**
	-.626**
	.619**
	1
	

	12. Sigma
	0.114
	0.140
	0.072
	0.074
	0.071
	0.119
	-.771**
	-.774**
	-.762**
	.748**
	.863**
	1

	Adjusted for age, sex, and head motion.

	** Significant at p < 0.01, * Significant at p < 0.05
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