Description of Supplementary Videos
Supplementary Video 1. Animation of the experimental growth dynamics of an Ag dendritic structure. 
The animation shows the establishment of an electrical connection between stimulated neuron terminals (as reported in Fig. 1c). The progressively increasing conductance trace - from low to high values - reflects the real-time imaging of the dendritic structure evolution.

Supplementary Video 2. Animation of the simulated growth dynamics of an Ag dendritic structure. 
The animation shows the establishment of an electrical connection between stimulated neuron terminals (as reported in Fig. 1d). The progressively increasing conductance trace reflects the progressive growth of the dendritic structure evolution.

Supplementary Video 3. Animation of the experimental and simulated growth of a multiterminal dendritic network. 
The top panel illustrates spatiotemporal input represented as a raster plot (refer to Fig. 2a). Light purple event markers represent symmetric voltage bipolar pulses where the first is positive (1 V, 1s) and the second negative (-1 V, 1 s), while dark purple event markers represent bipolar pulses with opposite polarity. The bottom panels show the experimental (left) and simulated (right) evolution of the structural connectivity of the multiterminal system (refer to Fig. 2b and Fig. 2c respectively). The simulated dendrite color reflects the aggregation time of each site (refer to Fig. 2c for the colorbar).

Supplementary Video 4. Animation of pulse-controlled memristive switching operations in a dendritic connection. 
The animation reports real-time imaging of SET and RESET processes (as reported in Figs. 3b,c), where the dendritic connection structurally evolves (strengthening/narrowing) in correlation to the input electrical stimulus polarity (positive/negative), resulting in a variation of the resistive state (low/high).

Supplementary Video 5. Animation of the short-term memory dynamics of an Ag dendritic structure. 
The animation shows the short-term fading memory behavior from a structural and functional standpoint (as reported in Fig. 3d). After a pulse train stimulation, the dendritic connection is monitored during relaxation both optically (optical microscope) and electrically. The dendritic connection, monitored in real-time, goes through electrical relaxation as well as structural dissolution due to its short-term memory properties.

Supplementary Video 6. Dendritic growth under terrain-encoding stimulation.
Animation of dendritic growth under the terrain-encoding stimulation protocol used for the robotic navigation path-selection task (refer to Fig. 6). The left panel, corresponding to Fig. 6a, shows the spatiotemporal voltage protocol used to encode the terrain-difficulty map shown in Figs. 6a,b. The right panel shows the resulting dendritic growth evolving under this stimulation protocol. The bar amplitudes in the left panel and the background color in the right panel indicate, respectively, the voltage amplitudes used to encode the local traversal difficulty of the terrain and the background potential, using the same scale as in Fig. 6c.


